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FROM THE DEPARTMENT OF SEROLOGY AND BACTERIOLOGY, UNIVERSITY 
OF HELSINKI 


ON THE ASYMPTOMATIC OCCURRENCE OF RINGWORM 
OF THE FEET IN FINLAND 


By 


S. HARO 


(Received for publication November 20, 1948) 


The fungi of pathogenic titre are very common in connection 
with the hyperhydrotic foot diseases. The first detailed investiga- 
tions date as far back as to 1892 (2). On the other hand, it has been 
possible to indicate that pathogenic fungi can be found even in 
cases with no clinical symptoms, a fact that was first pointed out 
by SaBourAup (13). The fungus in question was Epidermophyton 
inguinale. 

Since then, attempts have been made in various countries to 
prove, by means of mass investigations, how frequent pathogenic 
fungi are in the foot flora of apparently healthy persons. I have 
collected the results of some investigations into Table 1. 

Up to now, no investigation of this kind has been performed in 
Finland except by PATIALA (12), who examined clinical cases of fungi 
in the feet. 


OWN EXAMINATIONS 


In August 1947 I examined 473 patients of the Municipal Home 
of Helsinki and 70 patients of the Kumpula Hospital. The patients 
examined were subjectively free from rash in the feet, neither 
were there objectively any pronounced clinical symptoms to be 
discovered. A sample was taken with a sharp-edged ladle-like scalpel 
from between the fourth and fifth toe, and the removed epidermis 
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TABLE 1 
INVESTIGATIONS ON THE INCIDENCE OF RINGWORM OF THE FEET 
Authority Year | Locality sateeser — ~~ 
Micr. Cult. 
Hu.seEy & Jor- | 1925 |Pennsyl- | 100 students 49% 55% 
DAN (3) vania ) 
LEGGE, BONAR & California 
TEMPLETON (5) | 1929 3100 » 53.3—78.6 |(Male) 
15.3—17.3 |(Female) 
CREMER (1) 1933 50 > 14% 12%, 
Amster- 180 bath attend- | — 8.3 % 
dam ants 
LOMHOLT (7) 1933 |Copen- 97 students 26% 26% 
hagen 
MEMMESHEIMER | 1936 |Essen 2000 mine workers |— — Total 6—7°, 
(9) 
MossiGE (10) 1937 |Oslo 50 students — — Total 18°, 
PHILIPS (11) 1944 |England {3250 soldiers 2.9% 
500 women 6:0 % 
SyYLvEst (15) 1948 |Copen- 600 sickness bene-|— — Total 18% 
hagen, fit recipients 


























was directly transferred to a culture medium which consisted of 
maltose (2 per cent) agar. The test tubes were kept at room tem- 
perature for one month and examined on alternate days. If seve- 
ral fungi of different kinds grew, subcultures for isolation were 
made. The determination of the species of fungi was made on the 
basis of the form of the colony as well as microscopically. 





RESULTS 


In Table 2 are listed the species of the fungi found and the | 
corresponding percentage. As was expected, Trichophyton inter- 
digitale predominated, i.e., it occurred in 5.7 per cent of patients. 
It was surprising to find also one strain of Microsporon gypseum, 
which, as far as we know, has never before been found in northern 
countries (4). Trichophyton purpureum, of frequent occurrence in | | 
America, could not be demonstrated. Monilia which appeared | 


in 2.2 per cent of the cases, must perhaps be considered a patho- | ; 
genic fungus, too. The result confirms the results attained earlier ( 
I 


in our country (12). 
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TABLE 2 


THE ABSOLUTE NUMBERS OF STRAINS AS WELL AS THEIR RELATIVE INCIDENCE. 


Trichophyton interdigitale .................. 31 vn — 
MICrOSPOTON Cy PSCUM: osc eds eek ee eaeens 1 Sate 
iy Voie UIE) tees ORs CROCE Ao ROR CRC PAO 12 2.2% 

PA STRCNILELN Us eta laley ououene ose isons se sere: gieiel@ ieee a: ede-erel eas 19 3.5% 
MIUCOTAPACEMIOSUS: (o..0s a cisioiersis sone 01615. seperavelscgieue 12 2.2% 
PenicwlidmM,. ASpergillUs €tOis ioc. .ccs see ee oe 130 23.7% 
INGEN UELine ortie ree sceicR sey erielioi ete susteers sie eiet ee susta 338 62.5% 

CEOS Serra Cro LEO TEC DORIC RO ORONO Te CROCE a 543 


In regard to age grouping, my series showed great variations. 
Therefore, it is interesting to compare the different age groups 
with each other. 

TABLE 3 


DISTRIBUTION OF ASYMPTOMATIC RINGWORM OF THE FEET ACCORDING TO AGE 
AND SEX (TRICHOPHYTON INTERDIGITALE, MICROSP. GYPS.) 





























Age Women Men Total Pir Com 
Cases Fungi Cases Fungi Cases Fungi 
20—30 48 — 3 --- 51 —- ~- 
30—40 32 2 4 36 2 5.5 
10 —50 25 2 22 2 47 4 8.5 
50-—60 31 4 25 — 56 4 7.0 
60—70 41 2 45 1 86 3 3.5 
70—80 102 3 40 4 142 7 5.0 
80-—90 98 10 15 1 113 1 9.5 
90—160 9 1 3 — 12 1 (8.0) 
386 24 | 157 8 543 32 | «6.6 




















There are, in medical literature, only a few statements con- 
cerning the incidence of asymptomatic dermatophytes in different 
age groups. According to these reports, the years between 30- and 
10 represent the maximum (14, 15). It has been discovered that 
cases of symptomatic ringworm are on the whole more common 
in people of considerably younger age. PATIALA (12) noted that 
the maximum age is between 21 and 35, Lewis & Hopper (6) 
that it was between 16 and 25. In my material the youngest 
age group, 20—30 years, consisting almost exclusively of women, 
did not exhibit any symptoms of dermatophytes. Comparatively 
high was the percentage of fungi — 8.5 per cent — in the age 
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group of 40—50 years, yet the maximum was reached in the age 
group of 80—90 years: in 11 of 113 patients dermatophytes were 
found (9.5 per cent). 

On the whole, dermatophytes seem to occur more frequently 
in men than in women, though there are, in the literature, con- 
trary statements, too [MASCHKILLEISSON (8), SEGAL & SIGALOVA 
1934]. In my series the rate of patients with a dermatophyte 
was 6.2 per cent in women, in men 5.1 per cent. The difference is, 
however, not significant. 

According to my investigation, dermatophytes are rather com- 
mon even though there are no symptoms nor signs. The real occurr- 
ence of the fungi is presumably still more frequent since they do 
not always grow on artificial nutrient media. On the whole, micro- 
scopic observation yields higher percentages. Thus, e.g., SyYLvEst (15) 
could demonstrate fungi only in 5.2 per cent of his interdigital cul- 
tures, when combining the results of microscopic examination and the 
study of samples taken from other parts of the foot, he was able 
to raise the percentage into 18.5 per cent. The highly varying results 
from individual examinations are not only due to differences in 
technique but also to the fact that the species of dermatophytes 
and their number and prevalence vary indeed considerably accord- 
ing to the countries and social classes. — In my material the | 
youngest age groups consisted mainly of women. Thus my inves- 
tigation may not give an absolutely right notion of the question, | 
particularly since, according to the literature, the incidence of the 
disease is extremely high in the soldiers. In the other age groups 
the differences were rather small, and the fungi were also at least 
equally common in the oldest persons. This is quite easy to under- 
stand, as a contagious disease is in question. Neither was there 
between the sexes, any such difference which statistically could 
be of powerful evidence. 
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FROM THE PHARMACOLOGICAL INSTITUTE, UNIVERSITY OF HELSINKI, 
DIRECTOR PROFESSOR Y. AIRILA, M.D. 


QUANTITATIVE INVESTIGATIONS ON THE ANTAGONISM 
OF PICROTOXIN AND BARBITAL SODIUM ON RABBITS 


By 


P. A. JARVINEN and A. VARTIAINEN 


(Received for publication December 2, 1948) 


After picrotoxin was accepted into clinical use in the treatment 
of barbiturate poisonings in the 1930’s, numerous cases treated 
with this strong analeptic have been published. Animal tests 
have elucidated its pharmacological effects. 

BoyLey (1812) succeeded in isolating picrotoxin from the 
fruit of Anamirta cocculus, and Tscuup1 (1847) was the first to 
observe its strong analeptic effect. He used picrotoxin as an ana- 
leptic in morphine poisonings with good results. BROWNE (1875), 
noted, in rabbits, the favourable effect of picrotoxin in chloral 
poisoning. Similar observations were later made by Amaaart (1876), 
KOpPEN (1892), as wellas GuINARD and Dumarest (1899). SCHMIEDE- 
BERG (1906) found picrotoxin to have a favourable effect in paral- 
dehyde poisoning too. JANUSCHKE and INABA (1913), as well as 
JANUSCHKE (1918), observed the strong analeptic effect of picro- 
toxin when used in sodium bromide anaesthesia induced in rabbits 
and guinea-pigs. In 1926, WirELAND and PULEWKA published a 
quantitative investigation on the chloral hydrate-picrotoxin anta- 
gonism in white mice. In addition, PuLEwKa (1926) issued a 
quantitative investigation on white mice using urethane, chloral 
hydrate, and veronal as anaesthetics. MALONEY, Fitcu, and 
Tatum (1931) published an investigation on rabbits and dogs 
concerning the antagonism between various shorter acting barbitur- 
ates and picrotoxin. For comparison they also used coramin 
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strychnine, brusine, cocaine, physostigmine, ephedrine, calcium 
gluconate, as well as insulin and glucose as antagonists of the 
barbiturates. They arrived at the result that each had a favourable 
effect in the treatment of barbiturate poisoning. They found picro- 
toxin to be the strongest analeptic used by them. Also MARSHALL, 
Wauz_, and Le MessuriER (1937) came to the same conclusion 
as Das (1939) after comparing picrotoxin with coramine and 
cardiazol. In the summary they state that a test animal which has 
been given a minimal lethal dose of the anaesthetic can be kept 
alive by giving it several successive doses of picrotoxin. MALONEY 
and Tatum (1932) investigated the antagonism between longer- 
acting barbiturates and picrotoxin and came to the conclusion 
that picrotoxin shortens the period of convalescence when sub- 
lethal barbiturate doses are used, causing, within certain limits, 
the recovery of the test animal from poisoning brought about by 
lethal barbiturate doses. GowER and VAN DE ERWE (1933) con- 
sidered the effect of diuresis in barbiturate poisonings on dogs 
more favourable than that of picrotoxin. RicE and ISENBERGER 
(1937) gave the dogs picrotoxin intracisternally 0.023—1.2 mg/kg 
and found it to stimulate respiration. MARSHALL, WALzL, and 
Le MEssuriER (1937) investigated the effect more closely and 
observed that even small doses of picrotoxin stimulated the re- 
spiration of anaesthetized animals. However, in order to bring 
forth this effect in normal or decerebrated animals it must be given 
in convulsive doses. Bartow (1937) performed experiments on 
rabbits using barbital sodium as an anaesthetic and metrazol 
(cardiazol), picrotoxin, ephedrine, 5 per cent glucose, coramine, 
and coffeine as analeptics. In his experiments he arrived at the 
result that the best effect is obtained by combining picrotoxin 
with cardiazol, ephedrine, and 5 per cent glucose. 

Picrotoxin is a strong stimulant of the central nervous system. 
It acts most strongly on the medulla oblongata and the mesen- 
cephalon. In mammals the action also reaches the cerebral cortex 
(ROEBER 1869, as well as GuINARD and Dumarest 1899). Owing 
to its strong effect on the medulla oblongata it also stimulates 
the vomiting, respiratory and vasomotor centres, but because of 
its strong toxic qualities and small therapeutic ratio it is not 
possible to use it for therapeutic purposes. 

Picrotoxin is absorbed rapidly, as 45 minutes after the con- 
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vulsion-producing intravenous injection no picrotoxin is observable 
in the blood (DiLtLE 1938). Cutstonr (1912) investigated the ex- 
cretion of picrotoxin. He maintained that picrotoxin is excreted 
through the kidneys as broken down into picrotin and picrotoxinin. 
Picrotin is inactive while picrotoxinin is twice as strong again as 
picrotoxin. DILLE (1938) gave rabbits picrotoxin and could produce 
convulsions with extract of the urine in untreated test animals, 
whereas the extract of the urine of rabbits which had been given 
picrotoxinin did not produce any convulsions in untreated animals. 
Therefore he assumed the convulsion-producing substance to be 
picrotoxin. Further he observed traces of picrotoxin in the urine 
18 hours after a convulsion-causing dose (0.8 mg/kg). After smaller 
doses the length of this time was 12 hours. 


OWN INVESTIGATIONS 


The purpose of this investigation was to quantitatively throw 
light on the antagonism prevailing between barbital sodium and 
picrotoxin by using picrotoxin in the treatment of barbital sodium 
poisonings in rabbits. 

As the test is a great strain on the rabbits, animals weighing 
more than 2300 grams were used whenever possible. A water 
solution of 10 per cent barbital sodium given subcutaneously was 
used as an anaesthetic. In order to observe the anaesthesia more 
easily it was, according to WeEESE (1933), divided into 6 different 
stages as follows: 

I Immediately after the anaesthetic injection. 
II The test animal sits peacefully. 

III The test animal lies prone holding its head up, when turned 

over it does not remain on the side. 

IV The test animal lies on the side, the muscles relaxed. 

V The cornea reflex is no longer present. 
VI A deep anaesthesia, all reflexes absent, the pupil of the 
eye maximally enlarged. 
This grouping was made in view of the intravenous evipan anaes- 
thesia given to cats, since it is very suitable for this purpose also. 
The rabbit was regarded as awake in stage II. 

Picrotoxin was used as a 0.3 percent water solution, and given 

intravenously except in the tests in which barbital sodium 1 g/kg was 
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used. In these cases the first injections were given intravenously, 
whereas the later ones were administered subcutaneously into the 
base of the ear. The convulsion-causing dose on an untreated rabbit 
was 0.75 mg/kg. The picrotoxin effect began as a stimulation of the 
respiratory center two minutes after the injection. At this time an 
increase of the respiratory frequency was observed. Continually 
increasing masseter cramps followed after 5 min. and after 15 min. 
the convulsions reached the hind legs also. Now an increased reflex 
irritability was also visible. After this the convulsions commenced 
to weaken and after one hour the rabbit was normal. A dose of 
only 0.5 mg/kg brought about a slight increase in the respiration 
frequency. Therefore the picrotoxin doses were administered so 
that no convulsions occurred. The convulsion threshold naturally 
rose considerably during the anaesthesia depending on its depth. 
However, on awakening the animal from an anaesthesia brought 
about by larger anaesthetic doses, at which time the cornea-reflex 
was already absent, it was not always possible to avoid slight 
convulsions after the first picrotoxin injection. No convulsions 
were observable after later injections of picrotoxin. The injection 
rapidity had a marked effect on the convulsions after the first 
dose. The aim was to give the picrotoxin injections as slowly as 
possibie (about 1 ml in 5 min.) in order to avoid convulsions. 

The picrotoxin treatment was never begun until the rabbit 
reached the deepest stage of anaesthesia. In cases with a deeper 
anaesthesia the picrotoxin treatment was not begun until after 
the disappearance of the cornea reflex. In lower anaesthesias 
(0.25—0.35 g/kg) the treatment was commenced when all muscle 
tension had disappeared and the rabbit lay on the side completely 
relaxed, it being in stage IV. The prevalent principle in the treat- 
ment was that after the picrotoxin effect had disappeared and 
the rabbit was again in stage IV, a new picrotoxin dose was ad- 
ministered. The purpose was to keep the test animal in stage IT 
from the very beginning of the treatment. In practice it was com- 
menced with rather large doses in order to awaken the rabbit into 
stage II, and after this to hold it in this stage by smaller doses of 
picrotoxin. Fig. 1 presents the typical picrotoxin treatment of three 
barbital sodium anaesthesias of different depths. Owing to the 
rapid disappearance of the picrotoxin effect one could easily 
establish, during the work, that the best and longer-lasting result 














82 P. A. JARVINEN AND A. VARTIAINEN 








Picrotoxin dose mg/kg. 








5 
‘ X 
= ae. 
3 \ 
4 
x wes 
\\ _ 
2 _——_- a—— 
= i 
a a: 
i N \ 
0 2 a 6 8 10 12 14 16 18 20 22 24 


Time, hours after barbital sodium is administered. 
Fig. 1 
The picrotoxin treatment of barbital sodium anaesthesia of different depths. 
Barbital sodium doses: 0.5 g/kg 0.35 g/kg — — 0.3 g/kg --- 





is obtained with two small doses rather than with the same amount 
given at one time. The picrotoxin effect does not appear immediat- 
ely, for it reaches its maximum 15—20 mins. after the injection, 
providing that exceedingly big and strong convulsive dose are not 
used, as then the effect appears considerably more quickly. As 
small picrotoxin doses as possible were used in the work. 

Necropsy was performed on all the dead animals and principal 
attention was paid to lung complications, which were found in 
67 per cent of the control animals (all of them had been anaesthetized 
only), whereas 41 per cent of the animals, which had died after 
picrotoxin treatment, had the said complications. Urine retention 
also disappeared almost regularly. Pneumonia on one side, seldom 
on both sides, was the most common lung complication. Histo- 
logical preparations were not made. 


DISCUSSION 


The results obtained in the tests are expressed in the form of 
tables. The smallest dose to accomplish stage IV was 0.2 g/kg of 
barbital sodium. In this stage the permanent wakefulness of the 
test animal was brought about with one picrotoxin injection 
(Table 1). The table discloses the correlation between the duration 
and depth of the anaesthesia, as the size of the picrotoxin dose 
needed was dependent on the length of time which passed since 
the anaesthetic was given, as well as on the depth of the anaesthesia. 
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TABLE 1 
Picrotoxin Time of Development of Anaesthesia in Hours 
Dose mg/kg 3 4 5 6 
0.7 Sees: ye sccm: ile if ceil sila 
0.8 oe > ghee Sar Sale ats 
J.9 ee A Ig! ae vee ag sel: le See ge 
. 1.9 re ~ >= ~ > 
ia a an ier eas ae oth + 
Barbital sodium dose 0.2 g/kg. 
+ =the test animal permanently awake after picrotoxin dose. 
— = the test animal awakened owing to the effect of picrotoxin sinks 


later again into anaesthesia. 


TABLE 2 
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Table 2 shows the results obtained with barbital sodium doses 
of 0.2—1 g/kg. In this case the time which elapsed from the giving 
of the anaesthetic to the moment the last picrotoxin injection was 
administered, is considered the duration of anaesthesia. In the control 
tests the time which elapsed from the moment the anaesthetic was 
administered to the moment the anaesthesia depth of the test 
animal had sunk to stage II was taken as the duration of anaesthesia. 
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Table 2 reveals that 0.2—0.3 g/kg of barbital sodium caused an 
anaesthesia from which all the test animals recovered, a 0.35 g/kg 
dose causing an anaesthesia in which the mortality was 50 per cent, 
a 0.4—0.45 g/kg dose an anaesthesia in which the mortality was 
75 per cent and a dose of at least 0.5 g/kg an anaesthesia which 
caused the mortality of 100 per cent. The larger the anaesthetic 
dose, the longer the duration of anaesthesia. In the anaesthesia 
brought about by a 0.2 g/kg dose of barbital sodium the average 
duration of anaesthesia was 13.3 hours, whereas the average 
duration of anaesthesia was 48 hours when the anaesthetic dose 
was 0.4—0.45 g/kg. 

The table discloses further that the time of the development of 
the anaesthesia is shorter as the anaesthetic dose increases. That 
is to say, the larger the anaesthetic dose, the sooner the test animal 
reaches anaesthesia. Owing to the effect of picrotoxin injections, 
the mortality of the test animals lowered to such a degree that 
while the anaesthetic dose was still 0.35 g/kg, the death rate was 0. 
When the barbital sodium dose was 0.4—0.7 g/kg, the mortality 
percentage was in each group 12.5. The mortality percentage was 
100 when the anaesthetic dose was 1 g/kg. As the barbital sodium 
dose increased, the dose of picrotoxin needed for the treatment 
increased also, while in an anaesthesia in which the barbital sodium 
dose was 0.25 g/kg it was on the average 3.0 mg/kg of picrotoxin; 
in an anaesthesia in which the anaesthetic dose was 0.7 g/kg it 
was on an average 43.7 mg/kg of picrotoxin. In anaesthesia in 
which the barbital sodium dose was 1 g/kg, a picrotoxin amount 
on an average 85.6 mg/kg was used, but in spite of that all the 
animals died. Although in these last tests the amount of picro- 
toxin given at one time almost regularly caused convulsions which 
lasted 10—15 mins., the depth of the anaesthesia did not decrease 
to any extent. 

Further, the table shows that when the anaesthetic dose was 
0.25 g/kg of barbital sodium, the number of picrotoxin injections 
necessary for the awaking of the animal was on an average 2.4, 
whereas, when the anaesthetic dose was 0.7 g/kg, an average of 
13.3 injections were needed. Likewise, as the anaesthetic dose 
increased, the duration of anaesthesia lengthened on an average 
from 6.3 hours to 28 hours. Further, the test shows that the lethal 
dose of barbital sodium doubled owing to the picrotoxin treatment. 

















QUANTITATIVE INVESTIGATIONS ON THE ANTAGONISM 85 


KXoppANYI, LinEGAR, and DitLE (1936) stated that on basis of 
their tests performed on dogs and rabbits with barbital sodium 
and pentobarbital sodium a favourable effect was brought about 
on dogs when the anaesthetic dose was as high as 4 times the 
minimal lethal dose. One can also observe from the table that 
when picrotoxin is used, the duration of anaesthesia shortens more 
than to one half tn all groups. A reason why the picrotoxin dose used 
in treatment of anaesthesia caused by 0.4 g/kg barbital sodium 
was larger than when the anaesthetic dose was 0.45 g/kg may be 
that the animals of this group weighed somewhat less than the 
animals in the other groups. Likewise the animals of the last group 
(1 g/kg) were lighter than those in others. The fact that the mortality 
from group 0.7 g/kg to that of 1 g/kg increased sharply may, in 
addition, be due to the fact that it was necessary to use too large 
doses of picrotoxin. According to MALoNEy, Fitcu, and Tatum 
(1931) even an anaesthetized rabbit can not endure more than 
20—40 mg/kg of picrotoxin. 


SUMMARY 


Quantitative tests to establish the antagonism prevailing 
between barbital sodium and picrotoxin were performed using 
rabbits as test animals. 

The animals were anaesthetized subcutaneously with 0.2—1.0 | 
g/kg doses of barbital sodium. Depending on the dose of the anaes- 
thetic and the depth of the anaesthesia, the dose of picrotoxin 
needed for the final awaking of the test animal varied on the 
average from 0.9 mg/kg—85.6 mg/kg and the average number 
of intravenous picrotoxin injections needed from 1 to 13.3. 

Picrotoxin treatment decreases anaesthetic mortality and 
increases the lethal dose of barbital sodium to approximately 
double the original. 

In anaesthesia brought about by 0.25—0.45 g/kg doses of 
barbital sodium it was possible by using picrotoxin, to shorten the 
duration of anaesthesia more than to one half. 
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Studies on the physiology of histamine are so numerous that it 
is impossible in a short study like this even to mention all the 
results of special research in this field. The monograph on hista- 
mine published in 1930. by FELpDBERG and ScuiLF is the only 
authority at present, and though it is out of date and incomplete 
in many respects, it gives a clear picture of the fundamental mecha- 
nism of the physiology of histamine. The present writers have given 
a survey of the studies on the importance of histamine as an pato- 
genetic factor in some mental diseases in another paper dealing 
with cutaneous histamine test. We refer to it without reiterating 
all the observations there noted. Here we are content to give some 
account of the investigations closely related to the matters under 
consideration. The work reported in the present paper is a part of 
a larger work concerning the vasomotoric symptoms of some mental 
diseases, with special attention to the importance of histamine- 
like substances. 

Histamine is a tissue hormone physiologically foundin almost 
all parts of the body. The form in which it is found is unknown; 
it may be as well some sort of prestage as an inactive complex. 
Neither is there any answer to the question what it is produced of. 
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Many authors avoid speaking of histamine altogether, preferring 
the term »H-substance», a histamine-like substance, first introdu- 
ced by LEwis. 

Following histamine values are presented: blood 0.25—0.5 y/ml 
(Harris), 0.1—0.5 y/ml (Riesser), 0.02—0.065 y/ml (Tarras- 
WAHLBERG, UNGAR, Parrot and PocuLe), 0.04—0.06 y/ml 
(HawortH and McDonatp); urine 0—0.012 y/ml (UNGAR and 
PocuLE£); urine of 2 pregnant woman 0.01—1.6 y/ml (UNGAR and 
Dusots); saliva 0.00 y/ml (FELDBERG and ScHILF); medulla spinalis 
0—0.2 y/g, medulla oblongata 0, cortex cerebri 0, cerebellum 0 
(K WIATKOWSKI). 

The first examinations of the biologically active substances in 
the cerebrospinal fluid were made in order to discover the hormo- 
nes of the posterior lobe of the pituitary gland. In 1915 ScHuLtzE 
already found that the cerebrospinal fluid contained a substance 
capable of contracting blood-vessels, and this effect did not depend 
on the amount of protein or number of cells. He supposed that the 
substance in question was secreted by the pituitary gland. TRENDE- 
LENBURG perceived that the posterior lobe secreted into the 3rd 
ventricle a substance which had a biological effect. In order to 
prove this he used the uterus of a rat and a guinea pig as an indi- 
cator in vitro; in both of them he was able to obtaina contraction. 
The cerebrospinal fluid obtained by cisternal puncture contained 
as much hormone »as would be the case if 1 mg of fresh tissue of 
the posterior lobe had been extracted with 35000 cc of solution.» 
Only rarely was he able to find small amounts of hormone in the 
lumbar liquor; he ascribed this to the fact that the hormone had 
been decomposed and absorbed from the cerebrospinal fluid. 

Ungar examined the cerebrospinal fluid and paid special atten- 
tion to the probable occurrence of oxytocin, histamine, and acetyl- 
choline. According to him the contracting effect on the uterus does 
not depend on the two last substances, which cause a short contrac- 
tion. The reaction due to oxytocin is of long duration, and it 
does not relax until after several douches. The action persists 
although atropine or formic acid aldehyde are added, which prevents 
histamine from taking effect. He also noticed that when the 
cerebrospinal fluid was kept for 24 hours its active substance and 
the hormone of the posterior lobe were destroyed. 

According to Dixon 1 cc of cerebrospinal fluid corresponds in 
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its effect to 0.2—2.0 mg of substance of the posterior lobe. He 
used pituitrin as a control solution. 

ALTENBERGER examined the cerebrospinal fluid of 80 normal 
healthy people and in 71 cases he found hormone of the posterior 
lobe of the pituitary gland. In 9 cases it was absent. In the lumbar 
liquor the average estimates were 0.00058 mg/ml, and 0.00083 
mg/ml in the cisternal liquor. Out of 79 epileptic cases 40 had no 
hormone of the posterior lobe in the cerebrospinal fluid at all, some 
of them had not even got it in the cisternal liquor. 

Besides the hormone of the posterior lobe, the presence of 
small amounts of histamine in the cerebrospinal fluid has been 
established. Conclusively ABEL and NAaGAYAMA maintained that 
histamine might be produced in the decomposition of the extract 
of the pituitary gland. In the acid hydrolysis of the hormone 1/5 of 
its effect remains and they thought that this is caused by the for- 
mation of histamine. In their opinion there should be no hista- 
mine at all in an untreated extract of the posterior lobe. DALE and 
DuDLEy, however, found out that the effect of the extract steadily 
declined under continuous hydrolyzation. In half an hour there was 
1/5 left, but in 6 hours only 1/200. The writers thought that the 
substance which contracted the uterus after hydrolyzation must 
have been the hormone itself. 

Stmon and Gyutal found relatively great amount of histami- 
ne in the liquor after an intravenous injection of the histamine. 
According to the experiments of FREyTAG and ScuiLr there is no 
question of any »blood-cerebrospinal fluid obstructions», as the 
matter is with many substances. When injecting histamine into a 
cat and rabbit intralumbarly, they noticed a decrease of blood 
pressure as if the injection had been intravenous. From their expe- 
riments they concluded that histamine is absorbed very quickly 
from the cerebrospinal fluid into the blood. BEprorp noticed that 
after a subarachnoidal injection of histamine into a dog the perme- 
ability for colloids was increased. GAROFEANU noticed in his animal 
tests that in the cerebrospinal fluid the amount of sodium nitrate, 
when injected intravenously, increased because of the effect of the 
histamine. SprockLoFF for his part noticed that an intramuscular 
injection of histamine made the blood pigment flow into the cerebro- 
spinal fluid, the increase being 75—100 per cent. This occurred 
nearest in the plexus and in the meningeal vessels. It might be 


7 — Ann. Med. Exper. Fenn. Vol. 27. Fasc. 2. 
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said in this connection that the writers observed a clear xantho- 
chromia, a yellowish tinge of the cerebrospinal fluid in many cases 
of disturbances of the autonomic nervous system, in which the 
sympathicotonia was predominant in the vasolability. No other 
explanation for this could be found. 

CusHinG and GoeEtscu were able to raise the blood pressure 
and to decrease the sugar tolerance in their test animals, by injec- 
ting cerebrospinal fluid of a man into them. BRAYNEs’ observation 
that when cerebrospinal fluid of catatonic patients was injected 
intralumbarly into test animals (rabbit, cat, monkey, dog), sym- 
ptoms resembling catatonia were caused, is very interesting. In none 
of the experiments referred to above has it been possible to explain 
more precisely what substance in the cerebrospinal fluid caused 
these symptoms. It might be as well a reaction due to nonspesific, 
foreign protein. 

FRIEDMAN and THALE measured the lumbar pressure of 63 
schizophrenic patients and of 68 patients suffering from psychoses 
of various kinds. The pressure was taken before and after the 
removal of 10 cc of liquor. The same experiment was renewed 10 
minutes later after a subcutaneous injection of histamine (1 mg). 
The alterations of the lumbar pressure were smaller in the schizo- 
phrenic patients than in others. The pressure increased less after the 
injection of histamine than in the control material and on the 
other hand it decreased more slowly after the removal of the cere- 
brospinal fluid. According to them a smaller cerebrovascular re- 
activity to histamine is characteristic of schizophrenia. 

In another work we have calculated the average results in the 
size of reflectory erythema caused by an intradermal histamine 
injection as follows: schizophrenic patients (113) 48.7 units, nor- 
mal controls (68) 70.7 units, psychiatric controls (57) 70.8 units, 
patients suffering from manico-depressive psychosis (14) 88.0 units 
(unit 0.25 cc). 

In the literature, the writers have found only a few histamine 
determinations in the cerebrospinal fluid. TRABUCCHI examined 
20 liquors altogether, 10 of each sex. Not a single time, neither 
in normal people, nor in schizophrenic patients did the histamine 
content of the liquor exceed 0.01 y/ml. When examining the hista- 
minolytic power of the cerebrospinal fluid, he could not see any 
difference between catatonic patients and normal people. He said 
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that he added 0.01 y/ml of histamine into the cerebrospinal fluid 
and he found it there 4 days later. The BarsoumM-Gappum method 
was used by him for quantitative determination and his accuracy 
was 1:1 mill. According to him there might be a histaminolytic fer- 
ment in the nervous tissue, but not in the cerebrospinal fluid; it is 
very unlikely according to him that histamine would be of any im- 
portance for the etiology of schizophrenia. 

When using the Barsoum-Gappum method, ZapINa_ and 
PETRAN succeeded in detecting very small amounts of a certain 
substance, resembling histamine, in the c.f. In two schizophrenic 
patients this had increased a little and still more in dementia 
paralytica. 

Businco and VISELLI examined the c.f. of 5 patients suffering 
from cerebral tumours; in each case they found less than 0.02 y/ml 
of histamine in it. In the blood the value was a little higher, 
0.04—0.10 y/ml. 

A quantitative determination of the histamine content of the 
blood has been made by DEN Hartoc JaGER in 11 schizophrenic 
patients and in 15 normal controls. The results were as follows: 
Schizophrenic patients: ¢ 225 y/ml, ¢ 374 y/ml, altogether 0.226 
y/ml. Normal subjects: 2 0.079 y/ml, 3 0.084 y/ml, altogether 0.166 
y/ml. The values were 66 per cent higher in the schizophrenic patients. 
He thinks however that histamine has nothing to do with the 
origin of psychical disturbances in schizophrenia. 


METHODS 


There are two methods of determining histamine quantitatively: 
chemical and biological. The chemical method, developed by Pauty, 
is based on the formation of coloured compounds, determined 
by the colorimeter, when the imidazol ring joins the diazo com- 
pounds. The reaction is not specific, it can also be caused by his- 
tidine, for example. It is also not sufficiently accurate ~ 1: 100.000. 
The biological methods are based on pharmakological effects, as 
weil as on the effects on the movements of the small intestine and 
the uterus, and on the alterations in the blood pressure. None of 
these effects is quite specific either, because in most organs there 
are substances, which counteract its effect. Consequently histamine 
must first be isolated from the material in question. A small loss 











92 LAURI AUTIO AND PENTTI ERMALA 


of histamine cannot be avoided, of course, but the error is very 
small and on the other hand the accuracy of the biological method 
is many times greater than that of the chemical method, so that it 
is normally used now. 

Barsoum and Gappum developed a method of isolating hista- 
mine from blood. This method the writers have modified for cere- 
brospinal fluid examinations. According to the original method 
the blood proteins are precipitated by trichloroacetic acid, which is 
eliminated from the filtrate by ether. The disturbing substances, 
like adenosine, phosphoric acid, kallicreine etc., are destroyed by 
hydrolysis with hydrochloric acid. The hydrolyzed solution is 
evaporated and extracted with alcohol. Only choline and histamine 
of the substances with, a pharmacological effect are left in the 
aleoho''c residuum, which is dissolved in water and neutralized 
after the evaporation of the alcohol. 

The method used by the writers differs a little from the original 
method of BarsoumM—Gappum, which was meant for blood 
determinations. Cope found out that it was unnecessary to elimi- 
nate the trichloroacetic acid with ether after the precipitation, 
because the acid is destroyed in the hydrolysis by hydrochloric 
acid. According to the original method concentrated hydrochloric 
acid had to be used for hydrolysis. AHLMARK noticed, however, that 
10 per cent HCI is sufficient, so that the writers have used this 
concentration, without extraction with ether. 

Histaminase, a ferment decomposing histamine, is a protein 
according ZELLER, Best and McHENRY, STEPHENSON etc. There- 
fore the precipitation of the protein has to be made as soon as 
possible after the puncture. 6 cc of 10 per cent trichlororoacetic 
acid was added to 3 cc of c.f., treated under sterile conditions, and 
the protein was precipitated for an hour. After this the specimen 
was filtrated and washed three times with 6 cc of 10 per cent 
trichloroacetic acid. 5 cc of 10 per cent HCl was added to the 
filtrate and it was boiled with a water bath for an hour. The 
residuum thus hydrolized was evaporated and extracted three times 
with 10 cc of absolute alcohol. The alcohol was evaporated and 
the residuum was dissolved in distilled water, neutralized to pH 
7 with NaOH, and diluted with distilled water up to 3 cc, which was 
the original amount of the cerebrospinal fluid. 

The technique for the determination on the guinea-pig intes- 
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tine has on the whole been in agreement with the method intro- 
duced by Maanus and it has been further developed by GuGGEN- 
HEIM and LOFFLER. 

The guinea-pig is killed by a blow on the occipital reg ion and 
by opening its jugular veins without any anaesthetica. About 10cm 
from the pylorus, a part of the small intestine, measuring about 
10—20 cm in length, is cut out; it is carefully douched with warm 
solution of Tyrode; the inside of it is douched by blowing the liquid 
through a p pette. The intestine is preserved in a refrigerator in a 
Petri dish with Tyrode’s solution. Care must be taken that it does 
not dry up or bee too soaked in the liquid; otherwise the supply of 
oxygen is reduced. The temperature in the refrigerator was 0O—-+-4° 
C. If used immediately on the same day, the spontaneous peristalsis 
may often be disturbingly strong. According to the writers’ obser- 
vations the greatest sensitiveness to histamine usually appeared 
when the preparation had been in the refrigerator for 2—3 days, 
and it could even be used after 4 days if it had been cleaned tho- 
roughly. Great care had to be taken in the handling to avoid vio- 
lence or contamination with the hands. Guinea-pigs weighing 250— 
450 g are the most convenient to use, the sex being unimportant. 

A length of 3 cm was cut out from the intestine. The caudal 
end of it was attached to the end of a glass oxygen tube by silk, 
which was put through the intestine by a needle. The tube was 
drawn to the shape of a hook. The preparation was placed in a 
cylindrical glass dish of 20 cc. At the bottom there was an opening 
for filling and emptying. When attaching the intestine, making of 
ya sausage» should be avoided, otherwise the douching will be in- 
complete. The silk attached in the same way to the oral end of the 
intestine is fixed to the lever of a kymograph, which records the 
movements of the intestine on a revolving carbonised cylinder. 
The arms of the lever had to be specially balanced, their ratio was 
3:2, thus the movements of the intestine were magnified. The 
temperature of the intestine revolving in the Tyrode’s solution 
was kept constant thermostatically at 37—37.5° C. The compo- 
sition of the solution was: NaCl 8.0, KCl 0.2, CaCl, 0.2, NaHCO, 1.0, 
MgCl,- 6 H,O 0.2, NaH,PO,- H,O 0.05, glucose 1.0, Aq. dest. 
1000.0. 

The literature gives the sensitiveness of the intestine of a guinea- 
pig as 1: 500 mill. The greater sensiliveness, the maximum was 1; 2 
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milliard, observed by the writers, probably resulted from a longer 
preservation of the intestine. The greater sensitiveness already 
referred to, was noted after the intestine had been 4 days in the 
refrigerator. But in this case it relaxes so quickly that only a few 
experiments are possible with each preparation. The longer the 
preparation has been preserved, the more time in the warm Tyrode’s 
solution the intestine requires for its recovery, about 1% hour for 
each 24 hours, so that this, too, decreases the use of each prepara- 
tion a little. For these practical reasons the writers have used 
mainly intestine preparations of about 1: 300 mill. sensitivity, in 
which case sufficiently accurate quantitative calculations are poss- 
ible. Thus it has been possible to use the same preparation con- 
tinuously for as long as 4 hours. 

The quantitative determination was carried out so that the 
reactions caused by the standardized histamine preparation (ROcHE) 
could be directly compared with the effect of some unknown 
extract of cerebrospinal fluid in order to get an unknown factor 
between the two known factors. Between the experiments the 
intestine was alloved to rest for 5 min. and we tried to keep the inter- 
vals identical, so that the sensitiveness of the intestine should be 
better preserved. As the sensitiveness of the same preparation 
alters during the experiment, it is impossible to use the same con- 
trol reactions, performed by known histamine, all the time, there- 
fore each time the unknown factor must be compared with the cor- 
responding known factor separately. 

When measuring the extent of the reactions, it was easy to inter- 
polate the histamine content of the unknown factor. 

The method developed by AHLMARK was used for the deter- 
mination of histaminase. For details, the sources of error, and the 
accuracy of the method we refer to his thesis and we merely de- 
scribe the main features in his method, because only one observa- 
tion of the results is given in this study. 

1.6 y/ml histamine was added to the c.f. and it was kept in an 
waterbath at 37° C, for a fixed period, then the histaminolysis 
was interrupted by adding 10 per cent trichloroacetic acid to the 
liquor. After this the histamine was measured in the manner de- 
scribed above. The times of the duration of the histaminolysis 
were 1 and 15 minutes in our experiments. The wrilers wish to make 
it clear that by »histamine» they always mean histamine base. 
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RESULTS 


The material was not chosen in view of any special group of 
symptoms, but the cerebrospinal fluid was obtained from diag- 
nostic punctures and especially in connection with the encephalo- 
vraphies, when a great amount of c.f. was taken from the patients. 

According to Barsoum and GappuM, etc. all the known phar- 
macologically active substances with the exception of histamine 
and choline are destroyed or rendered inactive by the acidhydro- 
lysis. So it is with the hormones of the posterior lobe of the pituitary 
gland, especially oxytocin, and adenosine-phosphoric acid, kallic- 
reine, and acetylcholine. The amount of residualy choline is very 
small according to BARsoum and Gappvuo and it is entirely absent 
in accurate experiments when the intestine of a guinea-pig is used 
as an indicator, if it is not concentrated in a special way. The 
wrilers have done experiments to find out whether the protein of 
the c f. is decomposed or not; in these experiments the protein pre- 
cipitated by trichloroacetic acid in the way referred to, was treated 
as a filtrate, which contained histamine. In the process no sub- 
stances resulting from protein with an effect on the intestine of the 
guinea-pig occured. To solve the problem whether the substance in 
question was histamine or not, the writers examined the qualita- 
tive effect of the preparation isolated from the c.f on the uterus 
of a rat. Histamine stops the spontaneous movements of the uterus, 
so the preparation too. Therefore, at least the greatest part of the 
effective substance is histamine. The presence of other substances 
with effects similar to those of histamine cannot be absolutely ruled 
out on the basis of these experiments. The suggestion of DALE and 
DupLey that a part of the hormones of the posterior lobe of the 
pituitary gland is not destroyed after hydrolysis, seems impro- 
hable. Experiments have been made to find out how much his- 
lamine comes from the hormons of the posterior lobe during hydro- 
lysis, as ABEL and NAGAYAMA assert. In these experiments the 
cerebrospinal fluid was directly tested on the intestine of the guinea- 
pig without chemical treatment. 

Histamine was isolated chemically from the c.f. of 26 patients. 
The results are shown in table I. On an average the liquor contains 
0.032 y/ml histamine (or a substance similar to histamine in bio- 
logical mean). There is a difference between the specimens obtained 
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TABLE I 
Content of | 
Patient | Sex Diagnosis Puncture resco | 
Fluid y/ml | 
1. ASP. Q |Neurasthenia lumbar 0.150 | 
2 a. © {Schizophrenia lumbar 0.160 
3. ALY. © |Oligophrenia cisternal 0.150 
Graviditas M. III 
4, E.J. Q |Neurasthenia lumbar 0.150 
5, BA. Q |Meningoencephalitis cisternal 0,150 
6, FS. 3 |Hypotensio arter. . lumbar 0,100 
7. aK. ¢ |Encephalitis ec. cisternal 6.090 
3. tP. Q |Psychosis praesen. lumbar 0.080 
Depressio 
Dy, weak. 6 |Paresis n. fib. traum. lumbar 0.075 
1G. EL; Q |Psychopathia cisterna] 0.070 
Ld. A.V. 3 |Lues II medicata cisternal 0,060 
12. S.K. Q !Lues II medicata cisternal] 0.050 
i3. PR. § |Encephalopathia traumat., |cisternal 0.050 
2. YN. 3 |Lues II medicata cisterna] 0.050 
15. HLS. 3 |Lues II medicata cisternal 0,040 
16, E.M. 2 |Schizophrenia cisternal 0.038 
7. 2. 3 |Psychopathia cisterna] 0,018 
is. 31.7. Q |Migraena ophtalmoplegica |cisternal 0.015 
19, V.N. ¢§ |Lues II medicata cisterna] 0,015 
20. P.M. 6 |Psychopathia lumbar 0,012 
21, A.R. 3 |Lues II medicata cisternal 0,007 
22. A.P. 6 |Lues II medicata cisternal 0.006 
23. S.P: Q |Lues II medicata cisternal 0.005 
24, L.P. 2 {Schizophrenia cisterna] 0.005 
Zo. FAS. 2 |Epilepsia gen. lumbar 0.000 
26. E.L. 6 |Epilepsia symptom. cisternal 0,000 








by cisternal puncture and lumbar puncture: in the former there 
was on an average 0.043 y/ml, histamine, and in the latter 0.091 y/ml 
histamine. TRENDELENBURG noticed that the lumbar liquor con- 
tained much less hormone 'of the posterior lobe of the pituitary 
gland than the cisternal liquor, he explained that this was due to 
the destruction of the hormone. Our findings were quite the reverse. 
It may be that the olier substances in the liquor produce his- 
tamine, either the decomposition of the hormone or the amino- 


acids in the protein. 
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TABLE II 
Histaminelike 
te. tas Effect on c.f. y/ml 
Patient Sex Diagnosis Puncture without Any 
— Chemical Treat- 
ment 
ee I oo 9 3 |Paresis n. fib. lumbar . 0.100 
traumatica 
2) KT. Q |Schizophrenia lumbar 0.087 
3 ec Se 25 Q |Epilepsia gen. lumbar 0.075 
t AP; 1 © |Neurasthenia lumbar 0.070 
5. AGN. dt 3 |Lues II medicata cisterna] 0.060 
6. M.P. 2 © |Schizophrenia lumbar 0.050 
7. AO: 3 |St.p. haemorrh. cer. lumbar 0.020 
Hypertonia essent. 
S. EP. 8 Q |Psychosis praesen. lumbar 0.020 
(depressio) 
9, E.M. 16 Q |Schizophrenia cisternal 0.010 
10. BSH. 5 © |Meningoencephalitis cisternal] 0.010 
. chr, 
i Rae es 4 © |Neurasthenia lumbar 0.010 
12: RK. a Q |Encephalitis ac. cisternal 0,010 
13. E.L. 26 6 |Epilepsia symptom cisterna] 0.010 
14, M.K. 3 \Epilepsia symptom. lumbar 0.006 
15. ES: 6 |Epilepsia symptom, cisternal 0.005 
16: Fie. 18 © |Migraena ophtalmople- |cisternal 0.005 
gica 
17 TK: @ |Epilepsia gen. lumbar 0.000 
£8: ET  |Encephalopathia angio- jcisternal 0.000 
spastica 
19), JWR. 6 |Epilepsia gen. cisternal 0.000 
20. L.O. Q |Schizophrenia cisternal 0.000 
21. V.R. 3 |Epilepsia symptom, cisterna] 0,000 
22, A.M. § jLues II medicata cisternal 0.000 
23. F.R. Q |Spondylitis tub. cisternal 0.000 
Compressio, med. 
spin, thor. 
24. IM. 6 |Peresis n. fibul. traum.|cisternal 0.000 








A difference was noticed between the different sexes, too: 
0.036 y/ml in men and 0.079 y/ml in women. DEN HartoG JAGER 
already discovered the difference in the amount of histamine in 
blood of the two sexes. Ou rfindings of c.f. are going to the opposite 


direction. 
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The division of schizophrenic patients equally between the 
maximum and minimum is notable. Such greater values DEN 
HartoG JAGER noticed in the blood histamine of his schizophrenic 
patients we cannot find. 

The effect of 24 liquors on the intestine of guinea-pig was 
directly determined, without any chemical treatment (table II). 
In this case the liquor also contained the hormones of the posterior 
lobe of the pituitary gland, as well as histamine. The average results 
were as follows: 2 0.025 y/ml, ¢ 0.022 y/ml, lumbar liquor 0.045 
y/ml, cisternal liquor 0.008 y/ml. All these results are noticeable 
smaller than in the first series of tests in which histamine was che- 
mically isolated; the values of Jumbar liquor were same in the 
both cases. There was no distinct difference between the sexes. In 
the latter test the writers have not made a detailed analysis of the 
components where synergistic substances exist with histamine (the 
hormones) and on the other hand antibodies (kallicreine etc.). 
Further the histamine linked to the protein may be inactive. 

Some facts in the histaminolysis-experiments point to the datter 
possibility. The ordinary histaminolysis experiments are not treated 
in this study. 1.6 y/ml of histamine was added to the c.f., and the 
amount of histamine that was left was measured after 1 and 15 min. 
The results of some experiments are shown in Table III. The values 
given there include the own histamine of the liquor besides the 
added histamine. The values obtained after 1 min. are noticeably 
smaller than those obtained after 15 min. Thus the c.f. seems to 


























TABLE III 
Sie in Tobie sear ern 
Patient Sex Diagnosis Puncture} Ne inc.f. y/mi alter 
I | II 1 min. | 15 mins. 
Lace. 2 © {Schizophrenia lumbar 0.430 0.825 
2. S.C. 2 |Climacterium cisternal | 0.430 0.600 
3. LH. 17 3 |Psychopathia cisternal | 0.175 
a. PAR, 13 3 |Encephalopathia |cisternal | 0.090 0.200 
traumatica 
5; T18. 25 3 2 |Epilepsia gen, lumbar 0.075 1.365 
6:53:01. § |Schizophrenia cisternal | 0.033 0.795 
7. P.M. | 20 3 |Psychopathia lumbar 0.025 0.080 
§. A.R. 2i Q |Lues II medicata |cisternal} 0.032 0,200 
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have the capacity of binding it into a precipitating form with 
protein or into another inactive form, from which the histamine is 
gradually released. 

According to Trabucchi there might be no histaminolytic power 
in the liquor. The writers, however, have been able, as to be 
mentioned in another paper, to state a histaminolytic power of 
c.f. resembling that discovered by AHLMARK in plasma. 


SUMMARY 


Following the technique of BARSoum-GADpuUM and AHLMARK, 
the writers have modified their method of isolating the histamine 
of the cerebrospinal fluid chemically and of determining it quan- 
titatively by using the intestine of a guinea-pig as a biological indi- 
cator. The maximum sensitivity of the method was 1: 2 milliard, 
at which dilution it was still possible to find histamine. 

In 26 cerebrospinal fluids isolated chemically an average of 
0.059 y/ml was found. The average amounts were higher in the 
lumbar liquor than in the cisternal puncture. 

The effect of untreated cerebrospinal fluid on the intestine of a 
guinea-pig was similar to that of 0.023 y/ml histamine on an average. 
The values in the lumbar liquor were clearly higher on an average 
when compared with those in the cisternal liquor. 

The cerebrospinal fluid seems to have a capacity for binding 
the histamine, added to it, into an inactive form. 

The results are discussed. 
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During the last ten years there has been a change in the medical 
treatment of the infectiors of the urinary tract. Though such old 
drugs as hexamethylenetetramine, mandelic acid, and neosalvarsan 
are still used, sulfa drugs came into general use at the beginning 
of this period and penicillin was introduced into Finland towards 
the end of it. An important question is: have these new drugs 
effected changes in the causes of urinary tract infections? On the 
other hand the quality of these infections has been affected by the 
great, far-reaching social changes in Finland due to the recent war. 

There is very little in the literature comparing the infections 
of the urinary tract; the author has been unable to find any recent 
investigation of the matter. 

Before the recent war, in 1936, Harry O. StrENG published 
the results of an investigation of the primary diseases of the urinary 
tract. He divided them into three groups: 

I. Pyelocystitis, Bacteriuria. . 
II. Pyelocystitis in diseases of the urinary tract. 
1. Urolithiasis. 
2. Hypertrophia prostatae, Prostatitis. 
3. Ca vesicae aut prostatae. 
4. Morbi alii org. uropoet. 
III. Pyelocystitis in other diseases. 
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STRENG concentrated on the occurrence of B. proteus, but he also 
mentioned the other most important bacteria; thus his investiga- 
tion improved the knowledge of the comparative frequencies of the 
causes of urinary tract infections from 1931 to 1935. In his series 
the bacteria causing these infections occurred as follows: 


Number of Staphylo- Saprophytes 


Gremp Patients B. coli coccus of the Urethra B. proteus 
I. 175 67.4% 21.7% 13.2% 1.7% 
Ne 77 63.6% 29.9% 33.8% 23.4% 
I. 204 62.3% 25.0% 22.1% 4.5% 


As the polyinfections are included in several groups the total 
percentage is over a hundred. 

There are in Finland no other statistics corresponding to 
STRENG’S work. 

It is not known how the number of urinary tract infections due 
to the coli group and the staphylococci has varied in different years. 
A knowledge of the comparative frequencies of B. coli and staphylo- 
cocci would, however, throw some light upon the inflammatory 
etiology of certain diseases of the urinary tract and on the influence 
of different drugs more widely used. The statistics also show to 
what extent these diseases have been diagnosed and treated. In 
this respect circumstances in Finland have also changed since the 
Second World War. 

The purpose of this work is chiefly to find an answer to two 
questions: 

1. Is the relation between the frequencies of B. coliand staphylo- 
coccus after the Second World War different from that before 
the war? 

2. What are the possible causes of that change? 

The series consists of 678 cases from two three year periods: 
1936—1938 (407 cases)’and 1946—1948 (271 cases). The former 
period represents the last normal years before our wars, during the 
latter circumstances were becoming more settled after the wars. 
The statistics were collected from the same hospital in both periods, 
the so-called Surgical Hospital, i.e., the three Surgical Clinics of the 
University of Helsinki, and are therefore suitable for comparison, 
which is, however, impaired by the fact that in the latter period 
a larger number of the patients of the Surgical Hospital than before 
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the war have been difficult cases, because provincial, communal, and 
other hospitals meant for the local population only have had to 
treat also people from the evacuated areas and, being overcrowded, 
have sent their most difficult cases to the Clinics of the University. 

STRENG’S series consisted of specimens of urine sent to the 
Sero-Bacteriological Institute of the University from several hos- 
pitals, also from the Medical Clinics. The author’s material was 
collected from the case histories of the Surgical Clinics, whose data 
had been obtained either from stainings of fresh samples, usually 
taken immediately after admission, or from the reports of the 
Sero-Bacteriological Institute based on the specimens sent to it. 
The former stainings are generally considered as best indicating 
the infection of the patient. In surgical cases especially the patient 
can get a secondary infection which alters the disease, but these 
infections have not been included in this investigation. 

The diseases of the urinary tract have been grouped according 
to StRENG, but with two main groups only. To the first group 
belong those chiefly due to the infection without any other previous 
or present organic disease of the urinary tract. The second group 
includes the diseases in which the infection is combined with some 
other, primary, disease of the tract. 


The diseases are divided as follows: 


I. Bacteriuria, Cystitis, Pyelocystitis, Pyelonephritis, Pyo- 
nephrosis. 
II. a. Urolithiasis. 
b. Hypertrophia prostatae. 
c. Carcinoma prostatae. 
d. Prostatitis chronica. 
e. Hydronephrosis. 
f. Tumor vesicae urinalis. 


The so-called mixed infections have been placed in a group of 
their own. Most of them were due to B. coli with staphylococcus. 
There were, however, some cases of both B. coli and streptococcus. 
The group »Other bacteria» consists chiefly of infections due to 
streptococcus alone, to B. proteus, and to enterococci. 

Tables I and II show the figures thus obtained. 
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TABLE I 
Group Cases B. coli Staphylococcus| Mixed Infection|Other Bacteria 
aT 
Number | % |Number| % |Number| % | Number] % |Number| % 
b36| 1 75 | 56.4] 52 70.0} 16 | 21.3 5 6.7 2 2.7 
Il 
a 14 2 8 4 — 
b 27 21 5 1 —- 
‘ _ tela ile a = 
d 5 4 1 = = 
e 3 2 — 1 — 
f 9 1 4 2 2 
a—tf 58 |43.6{ 30 = | 51.7 18 |31.0; 8 | 13.8 2 3.4 
if} 193 82 61.7] 34 25.6 13 9.8 4 3.0 
037| I 76 |52.8| 55 |726] 12 | 15.8 3 3.9 6 | 7.9 | 
I 
a 11 5 5 — 1 
b 35 25 5 4 1 
c 2 _ 1 1 — 
d 7 2 3 2 — 
e 5 3 2 1 — 
f 8 5 1 —_ 1 
i—f 68 47.2 40 58.8 7 25.0 8 11.8 3 4.4 
I—II| 144 95 65.9] 29 20.1 11 7.6 9 6.3 
I 69 53.0 47 68.1 17 24.6 4 5.8 1 1.5 
II 
a 23 9 11 2 
b 30 25 2 3 
Cc — saat eee 
d 1 1 s a 
e 1 1 — 
f 7 4 3 
1t| 61 |4z0] 40 | 65.6, 13 |21.3| 8 [isa] — | — 
i-| 130 | s7 |66.9| 30 [234] 12 9.2 1 | 0.8, 














1. INFECTIONS OF THE URINARY TRACT FROM 1936 To 1938 (TABLE I) 
The proportion of group I to group II remains almost unchanged 
through all these years; in each year a little more than a half of 
the cases have been inflammatory diseases (group I). 
B. coli has prevailed rather evenly all through these years. 


8 — Ann, Med. Exper. Fenn. 
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TABLE II 
g Group Cases B. coli Staphylococcus} Mixed Infection|Other Bacteri; 
a Number| % |'umber| % |Number] % |Number| % |Number | » | 
1946] I 30 |405| 13 | 43.3 9 |30.0 3 | 10.0 5 1170 
II 
a 11 6 4 1 ites 
b 19 8 5 5 1 
c 4 — 1 3 — 
d = Bias —_ ils = 
e 2 1 1 = = 
f 8 6 2 dios os 
a—t| 44 |595| 21 [47.7] 13 |295 9 |20.5 1 | 23 
| 74 34 |46.0| 22 |297| 12 | 162 6 | 8if 
1947] I 41 |45.6| 22 |53.7| 13 | 31.7 3 7.3 3 | 1M 
II . 
a 13 2 8 3 == i 
b 18 5 5 7 1 f 
c 6 3 3 _ wes 
d 2 1 1 _ ve 
e 2 2 — — — : 
f 8 6 1 1 sis 
a—t| 49 |544| 19 |388| 18 |367| 11 |o24| 1 | 2m 
i 
—11| 90 41 |456| 31 |344|] 14 | 15.6 s la 
1948| I 43 |402| 22 | 514 5 | 11.5 6 |14.0| 10 |23:% 
II 
a 7 1 3 3 — , 
b 29 12 4 12 1 
c 9 3 2 3 1 i 
d 1 wi is 1 sis i 
e 3 1 2 at ise : 
f 15 8 2 5 ek | 
at | 64 |598| 25 |301| 13 |203| 24 [375] 2 | ai | 
I—11| 107 | 47 |430| 18 |168| 30 |2so] 12 |11 | | 





























The percentages of B. coli for the total of the cases in these years 
are 61.7, 65.9, and 66.9. If the occurrence of B. coli is compared sepa- 

rately in both groups we see that it is more frequent in the first { 
than in the second group, the percentages being 70.0, 72.6, and 
68.1 for group I, and 51.7, 58.8, and 65.6 for group IT. ‘ 
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Staphylococcus also occurs rather evenly during these years. 
The percentages for the total are 25.6, 20.1, and 23.1. In the first 
group the corresponding figures are 21.3, 15.8, and 24.6, in the 
second 31.0, 25.0, and 21.3. In the first two years there were more 
staphylococci in group II than in group I, but in the third year a 
little fewer. 

The group of the mixed infections is much smaller than those of 
the bacteria mentioned above. In each year its percentage is less 
than 10 % of the total. In group II the proportion of these infec- 
tions is considerably larger than in group I, being in each year over 
10 %. 

The figure for the »Other bacteria» is rather insignificant. 


2. INFECTIONS OF THE URINARY TRACT FROM 1946 To 1948 (TABLE 11) 


The proportion of the purely inflammatory diseases, group I, is 
smaller than the corresponding figure for the pre-war period, being 
less than half the cases in each year. 

The percentage of the coli group has decreased remarkably, being 
in each year less than half, 46.0 %, 45.6 %, and 43.0 %. In 1946 
the proportion of coli is almost the same in both groups, 43.3 % 
and 47.7 %, but in the next two years the first group exceeds the 
second; in 1947 the figures are 53.7 % and 38.8 % and in 1948 
51.1 % and 39.1 %. 

In 1946 and 1947 the percentage of staphylococci has risen 
somewhat compared with that before the war, 29.7 and 34.4. If we 
consider both groups separately there is no great difference in the 
figures, which are 30.0 % and 29.5 % in 1946 and 31.7 % and 
36.7 % in 1947; but in 1948 the figure has greatly decreased, being 
16.8 % for the total, 11.5 % for group I and 20.3 % for group II. 

The mixed infections seem to have increased considerably 
since the war, the figures being 16.2 %, 15.6 %, and 28.0 %, while 
in this last year staphylococci have fallen steeply. The propor- 
tion of these infections is in each year considerably larger in group 
IT than in group I, and the difference between the groups is greater 
than before the war. 

The proportion of the »Other bacteria» has also risen. The largest 
figure, 23.2 %, is in group I in 1948, the second largest, 17.0 %, in 
the same group in 1946. Other percentages are rather small. With the 
exception of these two rises, these infections have not played any 
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remarkable part in the bacteriology of the diseases of these statis- 
tics. 

The following conclusions can be drawn from the above remarks: 

1. Pure coli infections have decreased since the war, and their 
incidence is rather even. 

2. Staphylococci infections increased somewhat in 1946—1947, 
but in 1948 their figure declines steeply, being smaller than before 
the war. | 

3. The proportion of mixed infections in urinary tract diseases 
was rather unimportant before the war. In 1946—1947 it increased 
somewhat compared with the pre-war period. In 1948 these infect- 
ions increased very much, their percentage being larger than that 
of the staphylococci infections. The increase is especially great in 
the second group, i.e., inflammatory diseases accompanying orga- 
nic diseases. The mixed infections increase, while the pure coli and 
the staphylococci infections decrease. 

4. The group »Other bacteria» shows a greater increase in 1948 
only, which may be due to more exact bacteriological diagnostics, 
especially regarding B. proteus. 

These results are clearly due to several factors. The cases treat- 
ed in the Surgical Hospital since the war have been more difficult 
than before the war, because the shortage of beds makes it necessary 
to admit only the most difficult cases. Thus the increase of mixed 
infections is due to the larger number of cases, but also to better 
diagnostics. The former cause is the more important in this increase 
as diagnostics has not developed so rapidly in recent years. 

The most important cause of the changes in the frequencies of 
the coli group and the staphylococci is the therapy. Sulfa drugs 
have been used all these years, though at first only very little. 
Since the war coli infections have been treated with sulfa drugs to a 
greater degree than before the war, and their decrease is probably 
due to this. Staphylococci, however, rather frequent in 1946—1947, 
do not seem to have been affected by sulfa drugs, nor by neosalvar- 
san which has been used all through the period in question. Observ- 
ing this, the author has tested the resistance of staphylococci to 
sulfa drugs and neosalvarsan; the results of these tests will be 
published in the near future. The great decrease of staphylococcal 
infections in 1948 seems to be due to the wider use of penicillin 
which has now become possible in Finland also. 
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SUMMARY 


The author compares the frequency of urinary tract infections 
due to B. coli and staphylococci from 1936 to 1938 and from 1946 
to 1948. The former period comprises 407 cases, the latter 271. Coli 
infections have decreased considerably since the war, probably 
owing to sulfa drugs. In 1948 staphylococci decreased greatly chiefly 
owing to penicillin. Sulfa drugs and neosalvarsan do not seem to 
have been able to decrease staphylococci infections to any great 
degree. The frequency of mixed infections is greater since than 
before the war. 
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INTRODUCTION 


The mortality from drowning is in Finland comparatively high 
on account the numerous lakes and waterways. Approximately 
500 persons, (c. 0.13 per mil of the population), die from drowning 
each year. Four fifths of these are persons under forty years of age 
(ERANKO 1947). Investigations on the problem are, therefore, of 
essential importance in our country. 

The pathogenesis of drowning is exceedingly complicated and 
in many respects remains obscure. Water not only affects the lungs 
but also many other parts of the organism. Thus the rapid contrac- 
tion of the blood vessels of the skin causes incompetence of the 
splanchnic capillaries (KLotz 1932, SEHRT 1932, 1934 a, b, ULricu 
1932). EIsELSBERG (1932) mentions the possibility of an allergic 
reaction to cold. Irritation of the mucous membranes of the nose 
and ears by water results in apnea, bradycardia, and a decrease 
in muscular activity (FROMMEL 1932, 1933). The water which enters 
the middle ear through perforations of the tympanic membrane 
causes disturbances in coordination, nausea, and collapse (BRUCK 
1927, GitrricH 1927, Muck 1928). The large amount of liquid 
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swallowed by a drowning person is supposed to disturb the heart 
function by mechanical pressure and through reflexes (Hirai 
1932, KAspAREK 1932, THIEL 1935) as well as by the digestion 
hyperemia caused thereof (SEHRT 1932). An abundant loss of heat 
and vigorous muscular work may lead to dangerous hypoglycemia 
(FORSGREN 1938). According to PETERSEN (1928), the cause of 
collapse may be »pressure respiration», as the drowning person, in 
order to stimulate muscular movements, fixates the chest to an 
inspiration position with closed vocal cords. 

The opinion of SEHRT, which he defended in several papers 
(v.s.), is that a vocal cord cramp due to reflex and psychic reasons 
closes the lungs of the drowning person hermetically. Thus the 
interchange of gases is prevented and the water cannot enter the 
lungs until after death. 

Besides the animal experiments (e.g. YAMAKAMI 1922, Hiral 
1932, BALAN 1933), the significance of which SEHRT disputes, the 
findings from the lungs of drowned persons (KASPAREK 1932, M1JN- 
LIEFF 1937) and the pulmonary signs of persons saved from drown- 
ing (KLINGENBERG 1933, A. and M. MARCcHAND-ALPHANT 1934) 
speak for the fact that the drowning person inhales water into the 
lungs. Moreover, MUELLER (1932) disclosed that water does not 
post-mortem reach farther than to the middle-sized bronchi. Like- 
wise it is difficult to explain the verification of several investigators 
according to which the blood in the left side of the heart is thinner 
than that in the right side (e.g. CANuTo 1927, A. and M. MarcHAnD- 
ALPHANT 1934, INONUYE and UcuImuRA 1936, literature reviewed 
by Morirz 1944) when drowning has occurred in hypotonic liquid 
to be due to other causes than abundant intravital water absorp- 
tion. The literature on the subject seems in general to be of the 
opinion that the water which has entered the lungs plays an essen- 
tial part in the drowning process. 

According to the so-called classical opinion (cit. by BALAN 
1933), the drowning process comprises five different stages: 1. 
the surprise stage, 5 to 10 sec., a few reflex movements, 2. the apnea 
stage, 1 min., the chest being immovable, 3. the hyperpnea stage, 
1 min., 15 deep respiration movements (in this stage, principally, 
the water forces its way to the lungs), 4. the asphyxia stage, 1 
min., the chest remaining unchanged, 5. the terminal respiration 
stage, 14 min., 3 to 10 superficial respiration movements. 
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BALAN (1933) is of the opinion that the lung tissue in the parts 
filled by water is destroyed and the air, pushed on by the water, 
compresses the lung capillaries, thus preventing the interchange of 
gases and resulting in asphyxia. A. and M. MARCHAND-ALPHANT 
(1934) presume that among other things hydremia plays an impor- 
tant role in the pathogenesis of drowning death, and they are of 
the opinion that the parenchymal alterations they themselves 
established are due to it. 

On basis of the above it may be probable that water, at least in 
several cases, forces its way into the lungs of the drowning person 
while he is still alive. It can hardly be doubted that this fact essent- 
ially effects the drowning process which leads to death. The purpose 
of the experiments to be presented in the following is to throw 
light on the mechanism of influence of the water in the lungs. 


OWN INVESTIGATIONS 
I. EXPERIMENTS WITH LARGE AMOUNTS OF LIQUID 


Material and Methods. — Full-grown, healthy rabbits, the sex 
and weight of which are given in the tables below, were used as 
test animals. The obductions performed after each experiment 
disclosed no pathological changes due to possible diseases. 

Approximately 34 to 1 hour before commencing the test a sub- 
cutaneous injection of urethane in 20 per cent water solution was 
given in doses as shown in the tables (»U 1.3» = 1.3 g/kg). In some 
cases (»E») ether anesthesia was also given. Cannulae were attached 
to the trachea and to the jugular vein of the animal placed on its 
back on the operation table. The blood pressure was registered in 
the carotid artery with mercury manometer, in three animals 
(5, 20, 21) also in the jugular vein. In order to prevent blood clott- 
ing, asmall amount of heparine was injected before commencing 
the experiment. 

At first normal blood pressure and respiration were registered 
during 5 to 10 min. Then the animals were handled as follows: 





1. Suffocation Group (1, 2). The trachea tube was closed her- 
metically until the respiration movements subsided. 


1The numbers of the animals in question. 
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2. Ringer Group (3 to 5). Ringer solution of 18 to 20°! was poured 
into the lungs through a funnel attached to the trachea tube until 
liquid surface was visible in the funnel. If the surface lowered, 
liquid was added. About 100 ml] of the said fluid was used per 
animal. 

The same method was applied in the groups 3 to 7 except that 
18 to 20° tap water used in the »cold water groups», and 38° tap 
water in the »warm water group». 

3. Ether-Cold Water Group (6 to 8). The animals were anes- 
thetized with ether in addition to urethane. 

4, Warm Water Group (9, 10). 

5. Vagus-Cold Water Group (11 to 14). 

a) Vagotomy Group (11, 12). Both vagi (with depressor nerves) 
were cut in the neck before the test. 

b) Atropine Group (13, 14). The animals were given a 2 mg 
atropine injection before the test. 

6. Pregnancy-Cold Water Group (15, 16). The animals were 
pregnant; the former for about 14 days, the latter for about 8 days. 

7. Control Cold Water Group (17 to 21). 

8. Drowning Group (22 to 24). The unanesthetized animals were 
drowned in a large kettle containing 18 to 20° tap water. While the 
other investigator handled the rabbit, the other recorded the beha- 
viour of the animal. At first the kettle contained so little water that 
the animal had to swim, but it was able, in spite of the net placed 
over the kettle, to hold its head above the surface of the water. After 
a while water was added to the edges of the kettle with the result 
that the animal sank altogether under the water and drowned. 


After the blood pressure had finally sunk to minimum and 
respiration had ceased (in the drowning group after the animal 
ceased to move) resuscitation measures were begun. The liquid was 
removed from the trachea, and artificial respiration was com- 
menced by STarRLING’s respiration pump. Adrenaline was injected 
into the jugular vein. The chest was rhythmically compressed in 
order to stimulate the function of the heart (»intermediate heart 
massage»). If (and in general when) these procedures did not 
revive the animal, the thorax was opened vertically along the side 
of the sternum. Adrenaline solution was injected into the left ven- 


1 Centigrade. 
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tricle, and the heart was compressed periodically (>immediate heart 
massage»). In case the heart did not commence to function injec- 
tions were given in increasing doses during the interruption in 
massage. 

Discussion of the Material and Methods. — The remarks of SEHRT 
as to the inappropriateness of the animal experiments in the inves- 
tigation of the drowning process are in so far justified that the 
results obtained thereby naturally cannot be adapted offhand to 
human beings. Although a rabbit and human being differ in many 
respects from each other it is hardly probable that the mechanism of 
influence of water in their lungs would differ quite essentially. Thus 
one may, with certain caution, consider the results obtained in the 
animal experiments when investigating the drowning process of 
human beings. 

One can with aid of the methods presented, depending on the 
method each time in use, eliminate different factors affecting the 
process. Thus it is possible to analyze the intensity of the effect 
of each factor by comparing the results obtained in the different 
experimental groups with each other. — If the trachea cannula is 
mechanically closed, suffocation follows. Pouring of cold water 
has mechanical, thermal, and osmotical effects. On using Ringer 
solution in the same way the osmotic factor is absent, and when 
warm water is poured the termal factor is lacking. The effects of 
the vagus can be eliminated by performing a vagotomy or by in- 
jecting atropine. The pregnant animals again have a stronger re- 
sistance to anaphylactic and histamine shocks (e. g. PyLKK6 and 
VARTIAINEN 1947) which fact may also be of significance. Likewise 
deeper ether-urethane anesthesia obstructs and even prevents the 
arising of histamine shock in a rabbit (FELDBERG and SCHILF 1933). 
The actual drowning experiments hint at the significance of the 
factors possibly concealed by the urethane anesthesia, or of the 
extrapulmonary factors mentioned above. 

It is justified to state that an injected urethane dose of 1.2 to 
1.5 g/kg occasioned a lowering of sensibility but not entire anesthe- 
sia. Neither were the corneal and labyrinthine righting reflexes 


nor the muscular tone quite absent. The anesthesia was, if one can 
in this connection speak of it in the proper sense of the word, thus 
very superficial but adequate enough, however, when the painful 
cutting of the skin was performed quickly. 
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Results. — The results are given schematically in the tables. The 
upper rectangle (ruled) represents respiration, the lower one (black) 
blood pressure. The length of the rectangle stands for the length of 
time which passed from the pouring of liquid into the trachea (in 
the suffocation experiments from the closing of the trachea tube) 
to the ceasing of respiration or, respectively, to the final sinking of 
the blood pressure. The latter ruled rectangle represents the terminal 
respiration. The white line running through the black rectangle 
stands for the moment the blood pressure sank temporarily (see 
below). The moment artificial respiration commenced is indicated 
by the vertical line by the height of the respiration rectangle. 
The other resuscitation measures were begun at about the same 
time. It was not considered necessary, therefore, to show them in 
the table. The time which elapsed before the animals in the drown- 
ing group ceased to move is represented by the length of the white 
rectangle. 

The resuscitation results are indicated by + and — signs: 


+-+-: the blood pressure rose to normal height, and the heart 
began to function spontaneously; 


++: the blood pressure rose to normal level for a moment, but 
sank soon to 1% to 1, after which the heart functioned for a long 
time; 


+: the heart was caused to beat weakly, but it was not able 
to raise the blood pressure even temporarily to the normal; 


—: the heart remained quite immovable. 


The grouping of the resuscitation results is of course quite 
arbitrary. Furthermore, the evaluation of the results is rendered 
difficult by the fact that the resuscitation measures performed in 
the different experiments were commenced a longer or shorter 
period after the signs of life had disappeared, and by the fact that 
the effectiveness of the resuscitation varied to some extent. The 
results, therefore, should be taken with reservation. Resuscitation 
was not attempted in experiments 5 and 21. 

The original curves of experiments 1, 4 and 19 are annexed 
(Figs. 1, 2 and 3). May it be mentioned that the heart was massaged 
intermediately before and immediately after the thoracotomy. 
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TABLES 1 and 2 


EXPERIMENTS WITH LARGE AMOUNTS OF LIQUID. SEE FOREGOING PAGE 
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Correspondingly, adrenaline was injected into the jugular vein 
before the thoracotomy and into the heart after it. 

Detailed description of the results: Changes in respiration. — 
After some liquid was poured into the trachea intense hyperpnea 
followed generally. At the same time the animal struggled 
vigorously. A stage corresponding to this one was not at all observed, 
or then it appeared very weakly, in animals which had been given 
ether. Hyperpnea was weak in the warm water and Ringer groups 
also. It was immediately followed by apnea, and that in turn by 
terminal respiration (see Figs. 2 and 3), during which the accessory 
respiration muscles functioned. Terminal respiration was not 
observed in the suffocation experiments. The time which passed 
before the respiration ceased was shortest in the control cold water 
group. In comparison with the other groups the difference was 
small, however. 

In general, the observations seem to be in accord with the clas- 
sical opinion (v.s.), when taking into consideration that the two 
first stages probably caused by extrapulmonary factors were 
lacking. The durations of other stages were, however, markedly 
longer than those presented by the classical view. This may partly 
be due to the lack of extrapulmonary factors and to the anesthesia, 
to which direction the short durations obtained in the drowning 
group, point. 

Changes in blood pressure, contrary to those in respiration, 
varied considerably in different experimental groups. The 
pulse rate of the animals belonging to the Ringer group decreased 
immediately after liquid was poured into the lungs. In spite of the 
simultaneous increase in the pulse pressure the mean pressure 
decreased slightly at first, but it increased soon considerably, to 
exceed even the original pressure. The increase was, however, 
followed by an abrupt decrease and the blood pressure sank almost 
to the minimum value (see Fig. 2) as indicated by the vertical 
line in the tables. Thereafter, the curve rose simultaneously with the 
commencement of the terminal respiration. Finally, the blood 
pressure sank to minimum with a weakening of the heart func- 
tion. Convulsive urination and defecation were observed in experi- 
ment 4 (Fig. 2) just before the first great decrease of the blood 
pressure and ceasing of respiration. 

The form of the blood pressure curve in the suffocation experi- 
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Fig. 1. — Changes in respiration and blood pressure measured from the left 
carctid artery after the closing of the trachea between 1 and 2. The interchange 
of gases was completely obstructed first after 2. See text. 


ments was quite similar except that the first (small) pressure de- 
crease was lacking (see Fig. 1). The temporary pressure decrease of 
the animal anesthetized with ether was more gradual than in the 
first experiment. In addition to the form of the curve also the 
length of time the heart functioned was in the Ringer group and 
suffocation group about the same, as is to be seen in Table 1. 

On the other hand, the animals belonging to the control cold water 
group reacted in a different way (see Fig. 3). The beginning of the 
curve was approximately of the same form but no pressure in- 
crease appeared after the abrupt decrease. Thus, in this group the 
time which elapsed before blood circulation finally ceased, was 14 to 
Y, of the corresponding time in the above mentioned groups. The 
final pressure decrease was, however, almost simultaneous with 
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Fig. 2. — Respiration and carotid artery pressure after filling of the lungs 
with cold Ringer solution. See text. 


the temporary one in the said groups. Defecation and urination 
were observed in experiments 17 and 18 before pressure decreased. 

The blood pressure of the animals in the ether-cold water group 
decreased finally to the minimum almost as slowly as in the suffo- 
cation and Ringer experiments. However, the form of the pressure 
curve was not of the same type. After the cold water had been 
poured into the iungs the pressure decreased gradually and a curve 
with two rises was observable in experiment 8 only. It may be 
remembered that the curve of a suffocated animal (2) anesthetized 
with ether falled more gradually than the other curve in the same 
group. 

The blood pressure decreased somewhat more tardily in the 
warm water group and in the vagus- and pregnancy-cold water groups 
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Fig. 3. — Respiration and carotid artery pressure after filling of the lungs 
with cold water. See text. 


than in the control cold water group. The form of the pressure 
curves was approximately the same as in the last mentioned group. 

The pressure of the jugular vein registered in experiments 
5, 20 and 21 rose 2 to 5 mmHg after the injection of liquid for 
about a minute and sank then to the original level. 


Resuscitation Results. — A distribution of groups similar to 
that in the blood pressure changes is observable. Resuscitation 
was always succesful (+++ or ++) in the suffocation and Ringer 


groups in which the final decrease of the blood pressure was slow. 
In the water and drowning groups, in which blood circulation 
ceased quickly, resuscitation was not a success (the best result +). 
In addition it is to be noted that resuscitation measures in the last 
mentioned groups begun often earlier than in the previous ones, 
in most cases immediately after the decrease of the blood pressure. It 
can, hence, definitely be observed that the animals in the suffoca- 
tion and Ringer groups revived more easily than those of the other 
groups although they had to be without lung ventilation for twice 





th 
re 
m 
th 
th 
su 


ap 











FFFECTS OF INTRATRACHEALLY POURED WATER ON BLOOD 121 


as long a time as the other animals. This may not be held as a 
mere chance although the results would be evaluated carefully. 
Instead, it is difficult to state whether the slightly better results 
obtained with the animals in the vagus-cold water group as com- 
pared to those of the control cold water group were due to vago- 
tomy, atropine injection or to casual factors. 

In the cases which led to complete resuscitation artificial respi- 
ration was naturally not interrupted if a thoracotomy had been 
performed. The spontaneous respiration movements appeared, 
however, along with the artificially induced movements in the 
respiration curve as shown in Fig. 2. In this experiment (4) the 
three movements occasioned by artificial respiration were always 
followed by a deeper, spontaneous movement. In experiment 3 
every other respiration movement was spontaneous. Of these again 
every other one was deeper and every other one superficial. In 
both cases the spontaneous movements were deeper than those 
occasioned by artificial respiration. 

Discussion and Conclusions. — The obstruction of the external 
interchange of gases is perhaps one of the most significant causes of 
death brought about by the filling of the lungs with water. The 
definitely established essential difference between the suffocation 
and cold water groups, as to the length of time which elapsed before 
blood circulation ceased, shows that water has also other note- 
worthy effects. As, on the other hand, the blood pressure curves 
in the suffocation and Ringer experiments were quite similar, and 
the use of warm water instead of cold water could only slightly 
retard the rapid decrease of blood pressure, it seems that the ther- 
mal and mechanical effects of the liquid in the lungs were not, in 
this respect, of much significance. Thus it may be justified to presume 
that the rapidity of death caused by water in comparison with the 
suffocation experiments was chiefly due to the hypotonia of the liquid 
applied. 

The results obtained in the vagus group point to the direction 
that the depressory effects of the vagus may possibly have some 
share in the matter. However, vagotomy or atropine injection 
caused comparatively small changes. 

One possibility is that the abundant absorption of water into the 
lung capillaries explains the rapidity of the final blood pressure 
decrease. It is known that water injected into blood has a poisonous 


9 — Ann. Med, Exper. Fenn. Vol. 27. Fasc. 2. 
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effect: 100 to 150 ml/kg of distilled water intravenously injected 
brings about a quick death and 30 ml/kg also causes death although 
not until after a few days (Bosk and VEDEz). In the experiments 
discussed above approximately 50 ml/kg of water was poured into 
the lungs for which reason it may seem that the rapidity of absorp- 
tion and the relative amount of water were not sufficient to occa- 
sion so rapid an effect. We must take into consideration, however, 
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Fig. 4. — Dilution of the carotid artery blood in 4 rabbits after filling of the 

lungs with water at W. Cl., chloride content, HGB., hemoglobine content 

of the blood (per cent from the initial value). HL., beginning of visible 

hemolysis. C. F., circulatory failure. (Unpublished observation in collabora- 
tion with ERMA and VAYRYNEN). 


that the local decrease in the osmotic pressure of blood as 
caused by intravenous injections of even large quantities of water 
is compensated by the effect of venous blood streaming from other 
parts of the body before the blood enters the heart. On the other 
hand, the blood diluted owing to the water absorbed from the 
lungs as such comes into the systemic blood circulation and reaches 
different important organs through it. 

Indeed, the dilution of arterial blood is very powerful and rapid 
(Fig. 4). Thus it is probable that hydremia as caused by absorption 
is an important factor in the process leading to death. 

It is perhaps evident also that the cells of lung tissue itself are 
injured when surrounded by a large quantity of water. This fact, in 
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addition to hydremia, may be the cause of the unsuccesful resuscita- 
tion in the water groups. Moreover, physiologically active sub- 
stances which decrease blood pressure may be discharged into the blood 
circulation from the injured lung tissue or from the white blood cells. 
These substances may for their part cause a peripheral shock. The 
slow pressure decrease in the ether-cold water group and perhaps 
also the similar although less definite phenomenon in the pregnancy- 
cold water group speak for this standpoint (see above). Further, 
the fact that death occurred most rapidly in the drowning group 
animals altogether unanesthetized alludes perhaps in some degree 
to the share of »histaminoid» shock. One must remember, however, 
that extrapulmonary factors also influenced the process in these 
experiments. 


II. EXPERIMENTS WITH SMALL QUANTITIES OF WATER 


In addition to the experiments performed by filling the lungs 
with liquid some were performed by pouring small quantities of 
water at one time into the trachea. 

In experiments 25 to 27 the results of whichare schematically 
presented in Table 3, the amount of water was about one half (c. 50 
ml) of that used in the previous tests. Otherwise the method applied 
was quite similar to the one described hereinabove. The results were 
like those obtained in the suffocation and Ringer groups. The time 
which elapsed before blood circulation ceased was equally long 
and a blood pressure curve with two rises was clearly observable, 
although it in fact was less distinct in the animal anesthetized with 
ether (as in the corresponding experiments above). The resuscita- 
lion results also were good with the exception of the result ob- 


TABLE 3 


EXPERIMENTS WITH SMALL QUANTITIES OF WATER. COMPARE TABLES 1 AND 2. 
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tained in the test performed with warm water in which case the 
absorption was perhaps more rapid (compare the results in the 
warm water group above). 

In fest 28 water was poured into the trachea in the following 
amounts and at the following intervals: 10 ml — 2 min — 10 ml — 
2 min — 10 ml —1 min — 20 ml — 14 min — 50 ml — 12 min — 
55 ml —, ie., 155 ml within 31 min. (The lungs would not have 
been capable of holding water of this amount had it been poured 
in at one time). After water was poured the animal struggled as 
usually and violent hyperpnea ensued, which, however, was weaker 
already at the third pouring. Respiration ceased after the fourth 
time (20 ml). When the trachea funnel was removed, respiration 
movements commenced normally as to amplitude and frequency. 
They weakened, however, again after water was poured for the fifth 
time (50 ml). At the sixth time (55 ml) respiration ceased again 
and only a short terminal respiration stage interrupted final 
apnea. 

No changes in blood pressure were observed after the first two 
doses of water, whereas it after the third one rose rapidly, to sink, 
however, soon to normal. A similar result ensued the fifth time 
water was poured. The blood ceased circulating finally within 6 
min. after water was poured for the sixth time. Resuscitation 
result: +. 

Test 29. 10 ml — 2 min — 10 ml — 2 min — 10 ml —5 min — 
20 ml — 3.5 min — 25 ml — 10 min — 25 ml or altogether 100 ml 
within 22.5 min. The animal was now under a deep ether-urethane 
anesthesia. Hyperpnea did not arise promptly as respiration was 
accelerated permanently after each time water was poured. 
Abrupt changes in blood pressure could not be observed, but the 
pulse pressure increased somewhat each time water was poured, 
in the beginning for a short time, later for a longer time. Blood 
pressure almost doubled gradually and even after water was poured 
for the last time the blood circulated and respiration continued, 
but five minutes later the rabbit died because of a technical mishap. 

It is, hence, evident that the rate of pouring of water into the 
lungs essentially effected both the length of time which passed 
before respiration and blood circulation ceased, as well as the 
resuscitation results. We may presume that absorptive factors (ab- 
sorption of water and perhaps liberation of shock causing substances) 
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chiefly caused ‘the rapid decrease in blood pressure and the poor 
resuscitation results in the cold water experiments. The results ob- 
tained in tests 25 to 27, similar to those in the suffocation and Ringer 
groups, were perhaps due to the fact that the entire quan- 
lity of water poured into the lungs was not large enough to cause a 
sufficiently abrupt decrease in concentration of the lung tissue and 
of the blood streaming through the lung capillaries. In these cases 
the dilution took place so slowly that the chief effect of the water 
was perhaps the obstruction of the interchange of gases only, as was 
the case in the suffocation and Ringer tests. 

In the last two tests discussed (28 and 29) even this factors 
were so insignificant that the diminished interchange of oxygen 
and of carbon dioxide could be compensated as long as small 
amounts of water were used. The fact that in these tests even a 
100 ml dose of water given gradually did not lead to a fateful 
outcome is perhaps due to the absorption through the lungs and 
rapid excretion by the kidneys, for which reason large amounts of 
water could not accumulate and the dilution of blood was there- 
fore small. 

Comment. The structure and function of the lungs in the rabbit 
and in man are principally similar. It is, therefore, probable that 
the water inspired into the lungs of a drowning person is absorbed 
quickly causing thus an abrupt decrease in the concentration of the 
blood which comes into the systemic blood circulation, with injur- 
ious results. Under these circumstances the hydremia brought 
about by absorption may be an actually significant factor in the 
drowning process of a human being also. It would therefore be of 
interest to know whether — as one is apt to believe on the basis of 
the above facts — unusually good results have been obtained in 
the resuscitation of persons drowned in liquid isotonic to some 
extent. As to the resuscitation of persons drowned in hypotonic 
liquid, it easily occurs to one to attempt to treat hydremia by the 
injection of hypertonic solution. A closer investigation of a matter 
of this kind does not, however, belong within the scope of this 


paper. 

It may be possible that in the human being also injuries of the 
lung tissue and hydremia cause the liberation into blood circula- 
lion of substances furthering shock and decreasing blood pressure. 
This was above found to be possible for rabbits. However, the 
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shock problem is in many respects obscure. It is known that parti- 
cularly in this question considerable differences exist between 
the different mammals. The human being and cat are, e.g., in regard 
to histamine shock markedly more sensitive than the rabbit. 


SUMMARY 


In order to investigate the mechanism of the influence of water 
inhaled in the drowning process, water or Ringer solution was 
poured intratracheally into the lungs of a rabbit slightly anesthetized 
with urethane or, in addition to it, deeply anesthetized with ether. 
After respiration and blood circulation had ceased, attempts 
were made to resuscitate the animal by artificial respiration, by 
massaging the heart, and by injecting adrenaline. 

Blood circulation and respiration ceased most rapidly in the 
group in which the lungs of the animals anesthetized with urethane 
were filled with about 20° water. In similarly prepared animals 
dilution of the arterial blood was powerful and rapid. Vagotomy, 
atropine injection, the use of 38° water, or pregnancy slightly 
lengthened the time which elapsed before blood circulation 
ceased while, on the contrary, the use of ether anesthesia lengthened 
it considerably. In all these cases, however, resuscitation ended in 
negative results. In the suffocation tests performed for comparison, 
blood pressure sank to minimum within a space of time 2—4 
times longer than that in the group mentioned first and resuscita- 
tion was successful. The case was similar when 20° Ringer solution 
or only about one half of the water amount needed to fill the lungs 
was used. The injurious effect was also weaker if even an abundant 
amount of water was poured into the lungs in small doses at 
intervals of a few minutes. 

On the basis of the facts given above it is presumable that the 
injurious effects of water in the lungs are in principle due to the 
following factors: 1) The external interchange of gases prevented 
when liquid closes the respiratory tracts. 2) Hydremia caused by 
absorbed water. 3) Osmotic injuries in the lung tissue. 4) The 
possible liberation of substances capable of decreasing blood 
pressure. 
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In his recent investigation of the comparative frequencies of 
the urinary tract infections in Finland before and since the Second 
World War, the author proved that the hospitalized cases of urinary 
tract diseases due to B. coli in Finland have considerably decreased 
since the war. His statistics also showed that it was not until 1948 
that staphylococci infections decreased. The most important cause 
of the former was probably a wider use of sulfa drugs, while staphylo- 
cocci did not seem to have been affected by the usual treatment 
with these and neoarsphenamine. The considerable decrease of the 
latter infections in 1948 was probably due to penicillin, which then 
began to be more widely used in Finland. 

These results lead the author to examine the resistance of the 
B. coli and the staphylococci in the urine to sulfa drugs and neo- 
arsphenamine. 

The effect of sulfa drugs on bacteria is complicated by many 
substances in the body. Para-aminobenzoic acid is, as is known, the 
most important inhibiting factor (Woops, in 1940). It is more im- 
portant than methionine. WESLEY W. Spink states in his mono- 
graph (1944) that Briss and Lone have shown that methionine 
inhibits the bacteriostatic action of sulfonamide, sulfapyridine, 
and sulfathiazole on the Escherichia coli in a synthetic medium, 
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but it does not inhibit the effect of sulfonamide drugs on staphylo- 
cocci. In examining the effect of these drugs on the bacteria in the 
urine the theory is still more complicated, for Tsucntya, TENEN- 
BERG, CLARK and SrraKkoscH have shown that the simple com- 
pound urea counteracts the in vitro antisulfonamide effect of 
methionine and para-aminobenzoic acid. The in vitro growth of the 
sulfathiazole resistant strains of staphylococci was inhibited when 
small concentrations of urea were added to the medium along 
with sulfathiazole. Neither urea nor sulfathiazole, when added 
separately, inhibited staphylococci growth. 

In 1942 Epwin E. Oscoop examined the effect of chemo- 
therapeutical factors on bacteria, using bone marrow as the cul- 
ture medium. He found neoarsphenamine to be more effective 
against the Neisseria gonorrhoeae than was sulfanilamine, while 
neoarsphenamine was also effective in preventing the growth of 
hemolytic streptococci and the Staphylococcus aureus. 

As the relation of the chemotherapy to the bacteria seemed 
rather complicated, the author decided to test the inhibiting effect 
of neoarsphenamine and sulfa drugs on the growth of bacteria in 
the urine under such physiological conditions as were possible. 
It isclear that when comparing the effects of the drugs on the growth 
of the bacteria samples of the same urine must be used in all tests, 
and the tests must be repeated on several strains of bacteria. 

Tests with neoarsphenamine. —- The effect of neoarsphenamine 
was tested both on the coli strains and on the staphylococci in the 
urine. The drug used was Neosalvarsan Bayer 0.3 g. Of it a basic 
0.5 per cent solution of urine was made, and the same urine was 
used in all dilutions. It was sterile and aseptically filtered. The 
0.5 per cent solution was at first clear but soon showed a sediment. 

The pH of the urine was altered to 6.2—6.6 at the tests. There 
were also control tests without neoarsphenamine to show that the 
strains of bacteria used could grow in the urine. The bacteria grew 
in the controi urine at all tests of this work. 

Two ml. of each neoarsphenamine-urine dilution were put into 
a test tube and the bacteria were inoculated. Titrations were done 
after 1 and 2 days. The control cultures were titrated after 2 days. 

There were 14 strains of coli, all of them fresh from urine. Of 
the 36 strains of staphylococci used at the tests 8 (nos. 1—8) were 
fresh from urine, 8 (9—16) fresh from pus, 16 (17—32) were from 
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the collection of the laboratory, and 4 (33—36) were fresh strains of 
the albus from the skin. 
The figures below show the results. 


Neoarsphenamine Growthinthe Growth in the Strains of 


Per Cent Strains of Coli Staphylococci 
0.5 0/14 7/36 
0.25 0/14 i 8/36 
0.125 0/14 8/36 
0.0625 0/14 8/36 
0.0313 0/14 8/36 
0.0157 0/14 11/36 
0.0078 2/14 14/36 
0.0039 3/14 21/36 
0.00195 6/14 35/36 
0.00098 14/14 35/36 
0.0 (control test) 14/14 36/36 


As we see, all coli grew in a 0.00098 per cent (1/512) dilution, 
and a 0.0078 per cent (1/64) dilution still allowed a little growth. At 
the tests on staphylococci a 0.00098 per cent solution inhibited the 
growth somewhat, but none of the concentrations of neoarsphena- 
mine used could stop the growth in all strains. 

Table I shows the reaction of the /lifferent strains of staphylo- 
cocci to neoarsphenamine. 

Of the 8 fresh staphylococci strains from urine 5 (nos. 3, 4, 5, 
6, 8) were strains of the albus and 3 (1, 2, 7) those of the aureus. In 
the former, titrating results were 0.5—0.25 per cent. In the latter 
strains there was growth in concentrations of 0.0078—0.00195 per 
cent. These albus strains were thus very resistant to neoarsphena- 
mine. The growth of the aureus was inhibited even by relatively 
small concentrations. 

There were 2 strains of the albus and 6 strains of the aureus 
separated from specimens of pus. The former showed growth in 
0.0157 per cent and 0.0039 per cent solutions, the latter in concen- 
trations of 0.5—0.00195 per cent. Thus there was no great differ- 
ence between these two types. | 

Nine of the strains of the albus and 6 of those of the aureus 
were collection strains. In these also no difference was to be seen 


between the two types. 
The albus strains taken from the skin were rather weak. The 
bacteria grew in concentrations of 0.0039—0.00195 per cent. 











TESTS ON THE RESISTANCE OF THE B. COLI AND THE STAPHYLOCOCCI 131 














ns of 
TABLE I 
q Growth Limit 
Mannite of Staphylo- 
Fermentation Test | Coagulase | cocci in Urine 
No.| Colour |Hemolysis Test 24 Containing 
Hours Neoarsphen- 
20 24 48 amine 
Hours | Hours | Hours Per Cent 
1 | yellow + + + +. + 0.0039 
2 » + a: + + +- 0.00195 
3 | white — + - ot — 0.5 
4 » — + ate i — 0.25 
5 » i se A fe = 0.5 
6 » — + + + — 0.5 
7 | yellow a — - -— + 0.5 
8 | white —- ot + — 0.5 
9 » + + + as + 0.0039 
ion, 10 | yellow + — — + 0.5 
At 11 > + + + ne es 0.0157 
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17 | white — — _ — — 0.0078 
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20 | yellow + + a + +- 0.0078 
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na- 23 | white “+ = + ob + 0.00195 
rely 24 » ra ae " + res 0.0039 
25 » + + + + + over 0.00195 
26 | yellow ate + + +- (+) 0.00195 
—— 27] » fp ry § + re 0.5 
| in 28 | white — + + + 4. 0.00195 
en- 29 > — — - + 0.00195 
fer- 30 » = "+ + + — 0.00195 
31 > oe aie - se 0.00195 
32 > i _— ai +. : 0.0039 
eus f | 33 » a oe wi = 0.00195 
een 34 » _ — —. - —- 0.00195 
35 » (+) _ , Sie 0.0039 
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Neoarsphenamine seems able to inhibit rather effectively the 
growth of B. coli in the urine, but the staphylococci in the urine 
react irregularly to this drug. At the tests 3 strains of the albus in 
the urine were strongly affected by neoarsphenamine, but 5 albus 
strain hardly at all. In general, the effect of neoarsphenamine on 
staphylococci was weaker than on coli. 

Tests with sulfathiazole. — For the tests a solution made from 
the 20 per cent sulfathiazole ampules of Astra was used. The urine 
was the same as in the other tests of this investigation. The 20 per 
cent sulfathiazole was first dissolved in the urine in the propor- 
tion 1: 10, but soon there were crystals; the pH of the urine became 
8. Only in the dilution of 1/320 (0.0625 per cent) did the crystals 
dissolve. Two ml. of each  sulfathiazole-urine dilution were put 
into a test tube with a drop of 1-day-old coli- or staphylococci- 
broth. Titrations were read as at the previous tests. 

There were 14 strains of coli, all from urine, and 14 strains of 
staphylococci, the same as the first 14 strains at the tests with neo- 
arsphenamine; nos. 1—8 thus being from urine and nos. 9—14 
fresh from pus; 7 of them were albus and 7 aureus strains. 

The results were as follows: 


Sulfathiazole Growthinthe Growth in the Strains of 
Per Cent. Strains of Coli Staphylococci. 
2 0/14 13/14 
1 11/14 14/14 
0.5 14/14 14/14 
0.25 14/14 14/14 
0.125 14/14 14/14 
0.0625 14/14 14/14 
0.0313 14/14 14/14 
0.0 (control test) 14/14 14/14 


Sulfathiazole thus inhibited the growth of coli rather a little 
and that of staphylococci hardly at all. There was no difference 
between the resistance of the white and the yellow staphylococci. 

If some clinical results are obtainable by sulfathiazole when 
treating urinary tract diseases due to B. coli and staphylococci, 
they cannot, on the basis of the tests reported above, be due to 
unchanged sulfathiazole in the urine. Its effect could possibly be 
due to its oxidized resuits. In 1940 JAMEs separated these substances 
from the urine, and they were the main subjects of investigations 
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into the effects of sulfonamide drugs, especially before the theories 
of para-aminobenzoic acid were formulated (Mayer, in 1937). 

The author also tested the effect of sulfathiazole as follows: 
Four patients without any urinary tract infection were given 4 g. 
of sulfathiazole within 5 hours, whereafter the specimens of urine 
were taken. The tests were made in the same way as described 
before in the text. The results showed that both B. coli and staphylo- 
cocci grew in each urine. 

Conclusions. — Neoarsphenamine seems to inhibit the growth 
of coli rather effectively, while its effect on staphylococci is con- 
siderably weaker. Sulfathiazole inhibits the growth of both coli 
and staphylococci very little, the latter hardly at all. 


SUMMARY 


The resistance of B. coli and staphylococci to neoarsphenamine 
and sulfathiazole was tested on 14 strains of coli in the urine and 8 
strains of staphylococci in the urine, besides which 28 strains of 
staphylococci from other sources were used. 

Neoarsphenamine seemed to inhibit coli growth rather effec- 
tively, while its effect on staphylococci was considerably weaker. 
Sulfathiazole inhibited the growth of coli but little and that of 


staphylococci hardly at all. 
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UN CAS DE SABOURAUDITES GYPSEUM EN FINLANDE 


Par 
A. S. HARO 


(Arrivé pour étre publié le 30 mars 1949) 


En faisant des recherches (1947) sur des champignons para- 
sitaires paraissant sur les pieds des personnes apparamment bien 
portantes nous avons découvert une espéce nouvelle, non trouvée 
jusqu’ici en Finlande. 

L’épreuve fut prise du petit orteil 4 l’aide d’un scalpel et fut 
immédiatement cultivée sur le milieu maltosé de Sabouraud. La 
personne, objet de l’examen, une couturiére agée de 48 ans, ne pré- 
sentait, au moment de la prise de examen, aucuns symptdmes 
provoqués par les dermatophytes ou par d’autres maladies de la 
peau. L’examen direct ne fut pas effectué au moment de la prise 
de l’épreuve, mais plus tard il se montra négatif. 

Culture. — Nous avons cultivé le champignon sur le milieu 
maltosé de Sabouraud. Pendant 10 jours il forma une colonie dont 
le diamétre fut un cm environ et dont les contours furent bien 
marqués. I] s’élargit continuellement jusqu’a couvrir toute la sur- 
face du milieu au bout de 30 jours. La culture était peu épaisse, 
avec une surface séche, poudreuse et un peu inégale. Un nodule se 
trouvait au milieu de la culture. Parmi les colonies plus agées des 
sillons, de forme circulaire, c’etaient formées. 

Caractéristiques microscopiques. \ l’examen microscopique nous 
avons vu des filaments mycéliens rameux, ol se trouvaient quelques 
rares arthrospores et chlamydospores, et quelques spores latérales. 
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Les fuseux, dans lesquels on trouve presque toujours 3—5 cloisons, 
étaient trés nombreux et normalement groupés céte a céte; la 
longeur des fuseux était de 40 a 50 py et leur largeur 12 4 15 yu. 

Inoculation sur l’'animal. — Nous avons inoculé le champignon 
i un jeune cobaye [technique Langeron (5)] etau bout d’une semaine 
il se forma sur la place d’inoculation de nombreuses petites squa- 
ines, dans lesquelles on pouvait trouver au microscope quelques 
filaments mycéliens. Sur les petits poils, restés 4 la place d’inocula- 
tion, il se trouvait aussi des spores groupées en chaines. La rétro- 
culture réussit aussi (dans un délai de 7 jours). 

Pléomorfisme. Nous avons cultivé ce champignon durant environ 
2 mois, mais il a pas montré de tendance au pléomorfisme. 

Détermination. Nous avons comparé le champignon au specimen 
de notre collection provenant de celle de Sabouraud, Paris. La 
souche 47 et la notre étaient exactement pareilles autant du point de 
vue de culture que du point de vue microscopique. Le Dr PATIALA 
auquel je dois beaucoup, m’a aidé dans la détermination de ce 
champignon. 

Biogéographie. — Ce dermatophyte, faisant partie du groupe 
Sabouraudites (L), n’a pas été rencontré en Finlande. I] fait partie, 
comme on le sait, des causes du favus, mais LANGERON (5) le classe, 
pour causes morfologiques, parmi les microsporon du groupe des 
Sabouraudites. Plusieurs cas de favus ont été en effet diagnosti- 
qués dans notre pays, mais la détermination du champignon n’a pas 
été faite, ou bien on a réussit 4 cultiver quelque autre champignon 
(8). On a également peu de renseignements sur les Sabouraudites 
dans‘les autres pays nordiques, ainsi que des Achorion. Le Sabou- 
raudites gypseum (Achorion g.) a été rencontré au Danmark 
(Rascu 1922, 4 cas chez des enfants), Achorion Quinckeanum a été 
rencontré en Suéde (ALmquisT 1925) et au Danmark (Rascu 1920). 

Discussion: — I] était intéressant de voir que le champignon 
ne provoqua aucuns symptomes cliniques a son hdéte. Elle affirma 
personnellement n’avoir jamais eu auparavant de maladies de la 
peau, et cela me semble vraisemblable. Nous n’avons recu aucune 
indication quant a la contagion. Etant citadine, le sujet n’a pas 
été en contact avec des animaux. Elle a toujours porté des chaus- 
sures. I] est vrai qu’a son lieu de travail se trouve un chat, mais le 
sujet n’a pas été en contact avec celui-ci. Nous n’avons pu trouver 
aucun signe de maladie de champignon chez ce dernier. 
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On trouve relatés dans la littérature sur ces champignons 
quelques cas semblables de champignons patogéniques trouvés 
sur des personnes bien portantes. Nous n’avons cependant pas 
trouvé une mention pareille sur cette espéce des Sabouraudites. 
JADASSAHN (3) se montre sceptique envers ces faits et y voit une 
phase latente d’une maladie antérieure. Ses propres recherches con- 
firment ce point de vue, et StumpF (9) entre autres est arrivé au 
méme résultat. Le cas, examiné par nous, ne nous permet pas de 
soutenir cette hypothése. Nous avons effectué, entre autres, l’intra- 
dermoréaction avec de la trichophytine spécifique de notre prépa- 
ration [suivant méthode KRUEGER-FEMPLETON (4)] et nous avons 
obtenu un résultat tout 4 fait négatif. Nous avons effectué égale- 
ment le »scratch test» avec de la masse de champignon tué avec 
de l’alcool (2), mais nous a’avons pu remarquer aucune allergie de 
champignon. 

En tous les cas l’espéce des Sabouraudites, trouvée par nous, 
montre que la flore dermatophytique de Finlande est plus riche 
qu’il ne l’a été constatée auparavant (7, 8). Le fait que ce cham- 
pignon est la cause du favus, parle aussi en faveur de la justesse 
d’une partie des diagnostics faits antérieurement dans notre pays 
sur des favus. 
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SYPHILIS AND INTRAVAGINAL TREATMENT OF 
TRICHOMONIASIS WITH COMPOUNDS CONTAINING 
ACETARSONE 


By 
TAUNO PUTKONEN 
(Received for publication March 31, 1949) 


After the first data of the favourable results obtained in the 
treatment of trichomoniasis with Devegan (manufactured by 
Bayer) were published in 1933 (FuGE, HEEsS, SPIEGLER, KOoELSCH 
& TSuTSULOPULOS, KLAFTEN & NAvratTIL), this drug rapidly 
found wide application. Drug factories in different countries soon 
began to manufacture analogous drugs: of these may be mentioned 
the British S.V.C., the Danish Provagin, and the Swedish Trichovan. 
In Finland, TuRUNEN’s study published in 1936 aroused interest 
in trichomoniasis and its treatment: the corresponding drug here 
used is Defluon, manufactured by Orion Laboratories. 

Devegan and corresponding drugs are generally considered 
to have no appreciable untoward effects. Occasionally, however, 
they cause local irritation to the genitals (HAsEK, HAUPTSTEIN) 
or skin eruptions (KEsToNn). ZENER has advised against their use 
because the arsenic contained in them may be absorbed from the 
vagina, and cause toxic reactions. I have found no statements in 
the literature as to their effect on syphilis. This question is interest- 
ing, however, because one important constituent of these drugs 
is acetarsone (Spirocid, Stovarsol), which is used in anti-syphilitic 
treatment. 

To elucidate this question I have made experiments with 
Defluon in the Kumpula Hospital on nine female patients with 


10 — Ann. Med. Exper. ‘Fenn. Vol. 27. Fasc. 2. 
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secondary syphilis; they are listed in Table 1. Of these, eight had 
— besides other symptoms — syphilids in the anogenital region, 
four (Cases 1, 2, 3, 7) moist papules, and four (Cases 4, 5, 8, 9) 


condylomata lata; these manifestations in all cases were positive | 


for Treponema pallidum. In one patient (Case 6) who had no genital 
lesions the treponemas were found in papulous skin eruptions 
on the arm. The Kahn test was positive in all patients and the 
titre of the complement fixation test is shown in Table 1. 

In these patients two tablets of Defluon were inserted in the 
evening into the vagina instead of ordinary antisyphilitic treat- 
ment. In the first three cases a pessary was used to prevent the 
drug from running out. In the later cases the pessary was abandoned 
in order that the treatment should be exactly similar to that used 
here for trichomoniasis. The duration of treatment was once (Case 
1) only three days, once (Case 7) 12 days, and in all other cases 
seven days. 

To evaluate the possible anti-syphilitic effect of Defluon treat- 
ment the following methods were employed: 


1. The changes in the clinical manifestations were observed. 

2. The treponemas were counted from 20 to 100 visual fields 
in darkground illumination before treatment and during it, either 
daily or every two days, from a given syphilid and in two cases 
also from the inguinal lymph nodes. 

3. The sedimentation rate was determined before treatment 
and after it. 

4, After Defluon treatment the patients received penicillin 
with a view to determining the intensity of the Herxheimer reaction. 


Apart from Case 7 — an exceptional case which will be separ- 
ately dealt with later — the changes occurring in the patients 
during Defluon treatment were fairly uniform. The condylomata 
lata ceased to be moist within 3 to 4 days and later they had always 
to be scarified to obtain a sample for darkground examination. The 
moist papules in the vulva dried more slowly. Though healing began 
during the treatment, yet a sample could usually be obtained for 
darkground examination without scratching, even at the end of 
the treatment. Distinct healing was also seen in one patient (Case 
3) in the mucous patch on the surface of a tonsil. In the other 
manifestations of the disease no definite changes were observed. 
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The treponemas in the syphilids disappeared rapidly during 
Defluon therapy. Table 1 shows when they were last found during 
the treatment and when they were definitely absent from the 
samples. It will be seen that the samples remained negative in 
three patients after two days, in three after three days, and in | 
two after four days. These patients included also Case 6 from 
whom the sample was obtained from a papule in the skin of the 
arm. It should also be mentioned that in Case 8 the treponemas 
disappeared within three days also from the swollen lymph nodes 
of the inguinal fold in which before treatment 21 treponemas were 
seen in 100 visual fields and after one day of treatment still as 
many as 20. 

The changes in the sedimentation rate were not uniform, as 
seen in Table 1. A distinct fall was observed in four patients (Cases 
3, 4, 5, 6) but in the others there was a rise. 

To determine the intensity of the Herxheimer reaction peni- 
cillin was injected into the patients one day after insertion of the 
last Defluon tablets. Seven patients received 200,000 units of 
crystalline penicillin G in water solution in two doses of 100,000 
units each at an interval of six hours, as has been customary here 
in the treatment of gonorrhea recently. The remaining two patients 
received 150,000 units of procaine penicillin in one injection. The 
temperature of the patients was measured immediately before 
penicillin injection and after it hourly for one day. The axillary 
temperature readings are given in Diagram 1. Diagram 2 shows 
the corresponding temperature curves in nine other women suffering 
from secondary syphilis and positive to darkground examination 
who, as control cases, received penicillin without any preceding 
Defluon treatment. Six of them were given 200,000 units of crys- 
talline penicillin G and three procaine penicillin in the same way 
as the patients proper under test. The latter diagram shows that 
in five of the patients who received penicillin but not Defluon the 
temperature rose above 38°C, in two over 37.5°C; in only two 
it remained below the latter level. The diagram for the defluon- 
treated patients is entirely different in that the temperature of 
seven patients remained below 37.5° C and in one patient (Case 1), 
who had had Defluon treatment for only three days, it rose to 
37.7° C. 

Case 7 was exceptional as Defluon had no effect on her. The 
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Diagram 1. — Febrile Herxheimer reaction to penicillin in nine patients with 


secondary syphilis first treated intravaginally with Defluon. 
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Diagram 2. — Febrile Herxheimer reaction to penicillin in nine patients 
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with secondary syphilis without preceding Defluon therapy. 











142 TAUNO PUTKONEN 


syphilids in the vulva were unusually slowly covered by epithelium 
and 11 days after institution of treatment treponemas were still 
found in them and in the inguinal lymph nodes. Defluon therapy 
was therefore continued for 12 days and during this time papulo- 
squamous syphilids developed in the face where the skin had been 
asymptomatic at the beginning of the treatment. The sedimentation 
rate rose from 30 to 73 and the Herxheimer reaction produced by 
penicillin caused the fever to run up to 39.8°C. 

Discussion. In studying these observations it must be admitted 
that the drying of the condylomata in the anogenital region and 
the healing of the moist papules are not as such proofs of the 
anti-syphilitic action of intra-vaginal Defluon treatment. The cause 
of these changes may lie in the better hygienic conditions: in the 
hospital washing of the genitals was part of the daily routine. 
This may also be a contributory factor in the disappearance of the 
treponemas from the syphilids in the vulva. Of greater importance 
in this respect may be the Defluon running out of the vagina and 
coming in direct contact with those syphilids. In three cases I tried 
to prevent this by using a pessary, but even this method gives no 
absolute guarantee that small amounts of Defluon do not reach 
the surface of the vulva and the surrounding skin. The disappear- 
ance of the treponemas from the lymph nodes and the skin papules 
on the arm shows, however, that intravaginal Defluon acts also 
on the treponemas which are not directly exposed to the action 
of the drug. The antisyphilitic effect of this treatment is evidenced 
also by the fact that the Defluon was able to eliminate the febrile 
Herxheimer reaction induced by penicillin which is typical for 
patients with untreated secondary syphilis. This is, in my opinion, 
definitely confirmed by the exceptional Case 7 in which, for some 
reason or other, Defluon had not the same anti-syphilitic effect 
as in the other patients. Consequently, in Case 7, there appeared 
new symptoms of syphilis during Defluon treatment, the treponemas 
did not disappear as usual, and the Herxheimer reaction was of the 
same type as in untreated fresh syphilis. 

In theory, too, the anti-syphilitic action of Defluon therapy 
can be understood. Each tablet contains 0.25 g. of acetarsone, i.e., 
as much as the tablets used for anti-syphilitic treatment of adults 
by mouth. Drugs applied to the vagina are well absorbed, as shown 
by Hicucur in 1908 with potassium iodide, salicylic acid, and 
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strychnine. Parryson noted such absorption also with an acetarsone 
preparation called Cingarsen which he used locally for treatment 
of trichomoniasis. Two days after cessation of the therapy there 
was still a blood level of arsenic averaging 0.043 mg. per cent. 
CAMPBELL’s case — a patient who had become As-sensitive in 
connection with a previous anti-syphilitic treatment — also deserves 
notice. Vaginal administration of Stovarsol in this case caused a 
generalized and itching macular erythema. 

It is evident that during Defluon treatment acetarsone is 
absorbed from the vagina in sufficient quantities for anti-syphilitic 
action. However, this must be considered an untoward effect of 
the drug: for one thing the therapy is not effective enough to 
destroy the disease definitely and, in addition, the patient and 
the treating physician do not even become aware of the existence 
of syphilis. Consequently, the disease may pass unnoticed into 
the latent stage and the patient may in the future be faced with 
its late manifestations in vital organs and the possibility of having 
children with congenital syphilis. 

Devegan and its substitutes are at present very much used in 
gynecology. In Finland, Orion Laboratories sold a total of 730,000 
tablets of Defluon in 1948. This quantity would provide every 
Finnish woman between 15 and 59 with more than ¥% tablet. It 
must be noticed also that Defluon treatment is almost entirely 
limited to women with sex activity and therefore also exposed to 
syphilitic infection. Besides, the use of these tablets — as well as 
syphilis — is more common in towns than in rural districts. These 
facts increase the importance of the matter. Fortunately there is a 
great number of preparations containing no acetarsone which can 
be used with success in the treatment of trichomoniasis. For instance 
in TRUSSEL’s monograph the alphabetic list of medicines used in 
trichomoniasis including instructions occupies 60 pages. Those who 
nevertheless do not wish to give up prescribing Devegan and similar 
preparations should always first examine the patient carefully and 
take a serologic test for syphilis. 


SUMMARY 


Nine women with darkground positive secondary syphilis have 
been tested as to the anti-syphilitic effect of intravaginal treatment 
of trichomoniasis with tablets containing acetarsone (Defluon). The 
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treponemas disappeared within 2 to 4 days from the syphilids in the 
anogenital region but also from the skin papules on the arm and 
the inguinal lymph nodes where they were not directly exposed 
to the action of the drug. After seven days’ treatment penicillin 
injection no longer caused a febrile Herxheimer reaction in these 
patients, as it did in nearly all the control cases. In one of the 
nine patients tested the treatment had no such anti-syphilitic 
effect although it was continued for 12 days: new syphilids appeared, 
the sedimentation rate rose markedly, treponemas were found as 
late as 11 days after institution of treatment both in the syphilids 
in the vulva and in the inguinal lymph nodes, and penicillin pro- 
duced an intense febrile reaction. The writer considers the anti- 
syphilitic action of intravaginal treatment with tablets containing 
acetarsone to be an untoward effect, as a result of which syphilis 
in female patients often passes into a latent stage. Because of the 
widespread use of these drugs the question is very important 
from the point of view of public health. The writer recommends 
non-arsenical preparations for the treatment of trichomoniasis. 
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SUR TINEA PEDIS ET LES MATIERES ANTIHISTAMINES 
DANS LE TRAITEMENT DES DERMATOPHYTIDES 


Par 


RISTO PATIALA 
(Arrivé pour étre publié le 5 avril 1949) 

Tinea pedis, »athlete’s foot», si répandue en Angleterre et en 
Amérique est identique a une lésion dermique a complications 
apparaissant sur les pieds et connue aussi en Finlande. Elle est 
causée par un champignon. Les types principaux de cette maladie 
sont les lésions dyshydrotique (vésiculaire), intertriquineuse ou 
hyperkératotique de pied, la cause la plus générale étant cteno- 
myces interdigitalis (LANGERON) et qui est étroitement apparenté 
au group gypseum. 

Ayant étudié les maladies parasitologiques de pied en Finlande 
entre 1940—45 j’ai trouvé que les cas causés par ctenomyces i. 
n’étaient point rares, 19 ensemble; cependant, j’étais encore mal 
renseigné sur sa fréquence. Continuant ensuite mes recherches 
parasitologiques je me suis rendu compte que les maladies dyshydro- 
tique et intertriquineuse de pied causées par ctenomyces inter- 
digitalis comptent parmi les maladies parasitclogiques les plus 
répandues en Finlande. 

Pendant la seconde moitié de 1947 on a trouvé un champignon, 
et notamment ctenomyces i., dans 77.8 p.c. des 63 cas de lésion 
dyshydrotique ou intertriquineuse sur le pied. I] a été aussi dans 
quelque 5.7 p.c. des cultures prises des pieds sains ou il avait été 
en état latent. Les matériaux étaient fournis par 545 cas. (HAR6O). 
A lexception de deux types gypseux, les cultures ont offert l’aspect 
duveté et cotonné. 
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Parmi les dermatophytes les parasites apparentés 4 ctenomyces 
interdigitalis sont les causes les plus généraux des dermatophytides. 
(BLocn 1928). Déja en parcourant la littérature, on voit claire- 
ment quelle est l’influence des différences géographiques et clima- 
tologiques sur la faculté de produire des dermatophytides que 
posséde ce champignon. Quelques savants n’enregistrent que des 
cas isolés, d’aucuns considerent les dermatophytides comme trés 
répandues, et il s’agit toujours du méme champignon. (CoNnaAnNrT, 
Duncan, Kunmer, Lomnott). L’allergie est causée par des matiéres 
allergénes que produit le champignon. La base végétative, l’humi- 
dité, la chaleur et d’autres facteurs encore sont d’influence remar- 
quable. Dans certaines circonstances et se complétant mutuelle- 
ment ces matiéres produisent la plupart des matiére. allergiques. 

Les lésions causées par les dermatophytides apparaissent le 
plus souvent sur les mains, plus rarement sur les pieds ou ailleurs 
sur le corps humain. Surtout sur les mains, apparaissent souvent 
des vésicules qui ressemblent 4 la dyshydrose, mais il se peut 
qu’il y en ait aussi sur les pieds et ailleurs sur le corps du malade. 
Chez un tiers de mes clients j’ai pu constater l’apparition des 
dermatophytides. 

Un autre fait allergique apparait aprés le disparition des autres 
symptomes cliniques. I] consiste dans la tuméfaction oédématique 
du pied apparement guéri (cas 3). 

Pour ce qui est du traitement il importe de faire mourir le 
champignon, le plus souvent peut-étre, d’en étouffer la croissance 
et d’enlever la partie du derme contenant des spores. Ceci con- 
cerne tout aussi bien le foyer de la maladie que les faits allergiques. 
La variété des moyens de traitement nous offrent maintes voies 
qui ne conduisent que difficilement 4 la guérison complete. L’effet 
souvent trop lent des médicaments les empéche de remédier a la 
souffrance la plus génante que cause cette maladie, c’est-a-dire 
a la forte démangeaison qui, surtout au moment ou naissent les 
dermatophytides, apparait violemment et force le malade 4 recourir 
au médecin. 

Pour compléter le traitement j’ai utilisé dans quelques cas 
des matiéres antihistamines. La raison de l'utilisation de ces 
matiéres dans le traitement de l’allergie causée par ctenomyces i. 
consiste dans leur influence favorable sur les réactions de péni- 
cilline qu’il s’agisse de l’allergie générale ou cutanée (FEINBERG, 
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Dean), et sur l’eczéma (Brack). J’ai fait quelques essais en utili- 
sant »l’antistine» de l’usine Ciba et »le benadryl» de l’usine Parke 
Davis dans le traitement des dermatophytides causées par cteno- 
myces i. Comme matériaux, j’ai utilisé quelques cas dont le traite- 
ment trainait a la longueur a cause d’une forte démangeaison ou 
aussi des cas frais. En huit cas j’ai pris uneculture du foyer de la 
maladie et il y avait du ctenomyces i. En deux cas j’ai laissé passer 
un examen direct diagnostiqué pour preuve. 

En tous les cas le client eut un traitement local avec de la 
vaséline salicylée. Contréle, 5 clients, auxquels ne fut donné qu’un 


traitement local. 
Les essais en utilisant les matiéres antihistamines mention- 
nées plus haut furent faits dans les cas suivants: 


Cas N. 1: R. M. femme de négociant, née en 1888. Diagnostic: tinea 
ped. amb. dermatophytides man amb. Eruption vésiculaire sur les pieds 
et sur les mains depuis un an. La cliente était un cas policlinique 4 laquelle 
furent donnés, sous un contréle sévére, 3 x 2 comprimés pendant 4 jours. 
En ce temps la démangeaison des mains disparut complétement, en deux 
heures. Le nombre des comprimés fut diminué alors 4 1 x 3 comprimés 
par jour. Cette dose fut donnée pendant six jours de suite. Le traitement 
fut interrompu parce que la cliente eut du vertige et se sentait indisposée. 
La démangeaison ne réapparut que deux jours aprés l’interruption de la 
cure, mais sous une forme mitigée. Culture et des mains et des pieds: 
ctenomyces interdigitalis. 

Cas N. 2. J. L. Licencié és lettres, né en 1912. Diagnostic: épidermo- 
phytia ped dx. Dermophytides man. amb. Antérieurement démangeaison 
et eczéma écailleux sur les doigts du pied droit. 15. 8. 1947 apparurent sur 
les deux mains des vésicules 4 forte démandeaison. Dans une lettre, la 
client parle de l’effet de l’antistine: La cure d’antistine ne fut commencé 
qu’a une phase relativement tardive. Les vésicules avaient été traitées 
pendant deux semaines de maniére locale et en utilisant des injections 
de vitamine B qui semblaient avoir un effet favorable, mais non définitif, 
tandis que la cure d’antistine semblait avoir l’effet presque instantané. 
J’ai pris en tout quelques 60—70 comprimés, non continuement, mais 
négligeant la cure quand les mains guérissaient et la renouvelant quand 
elles s’empiraient. Cela a duré quelques trois, quatre semaines. La dose 
était d’abord 3 comprimés par jour et je l’ai augmenté ensuite a 4—5 
comprimés. La démangeaison disparut presque aussitét aprés le prise du 
comprimé. Au début de la cure les vésicules devenaient plus nombreuses, 
mais elles séchaient plus rapidement que d’autres n’apparaissaient. Elles 
changeaient de couleur pour prendre une nuance orange et la peau s’ecail- 
lait pour devenir aprés trés lisse mais assez séche, de maniére qu’elle 
avait besoin de graisse. Les mains guérissaient complétement, bien que 
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les pieds s’écaillassent encore. Culture: des mains et du pied droit. Cteno- 
myces interdigitalis. 

Cas N. 3: L. L. femme de directeur, née en 1916. Diagnostic: Tinea 
pedum amb. dermatophytides. Depuis deux mois une éruption fortemen! 
vésiculaire 4 démangeaison sur les pieds. Guérie par le traitement local 
avant qu’on n’ait eu d’antistine. Tuméfaction de l’endroit anciennement 
malade laquelle génait la marche, démangeaison. Cure d’antistine: 3 x 1 
comprimés par jour pendant une semaine. Disparition de la tuméfaction 
et de la démangeaison. Aucun réapparition malgré la cessation. Culture 
des pieds: ctenomyces interdigitalis; des mains — 

Cas N. 4. K. L. femme de menuisier, née en 1920. Diagnostic: Tinea 
ped. amb. dermatophytides man. amb. Depuis six mois, éruption vésicu- 
laire et purulente sur les mains et sur les pieds. Fut traitée localement 
pendant un mois, mais presque sans résultat. A cause de la forte déman- 
geaison 3 x 2 comprimés. Disparition de la démangeaison en ceux jours, 
aprés quoi le traitement local fut efficace. Culture des pieds ctenomyces 
interdigitalis; des mains — 

Cas N. 5. E. V. ingénieur, né en 1914. Diagnostic: Tinea ped. amb. 
dermatophytides man amb. En plusieurs étés, éruptions vésiculaires sur 
les plantes du pied. Quelques vésicules remplies de liquide transparent 
sur les mains depuis deux semaines. Forte démangeaison. Cure d’antistine 
a dose 3 x 1 comprimés pendant une semaine aprés quoi la démangeaison 
disparut complétement. Aucune récidive. Culture: les piecs: ctenomyces 
interdigitalis: les mains: pas de culture. 

Cas N. 6. (Gas N. 90 de ma thése). K. V. 30 ans, commergant, Helsinki 
—Haga. Diagnostic: Tinea ped. amb. dermatophytides man amb. Eruption 
vésiculaire sur les pieds depuis 1944 et sur les mains depuis 1945. L’incura- 
bilité de la maladie avait produit des troubles sérieux dans le systéme 
nerveux du client. Un spécialiste des maladies internes lui avait donné 
de l’antistine pour son affection nevrogéne de coeur, ce qui fit disparaitre 
la demangeaison des pieds et mains. Les pieds sans démangeaison par la 
continuation de la cure d’antistine. Culture des pieds en 1944: ctenomyces 
interdigitalis; des mains en 1947. 

Cas N. 7. P. P. étudiant, né en 1921. Diagnostic: Tinea ped. amb. 
tinea unguinum, omyichomycosis ped. amb. dermatophytides ped. amb. 
Depuis plusieurs années les ongles s’épaississent et deviennent écailleux. 
En méme temps sur les plantes de pied et autour des cous-de-pied 
une éruption vésiculaire a trés forte démangeaison. Traitée antérieure- 
ment entre autres par l’enlévement des ongles aprés quoi, amélioration 
de l’éruption. A cause de négligence dans les soins pris aprés des épaississe- 
ments réapparurent dans quelques ongles. A l’apparition des vésicules 
50 comprimés d’antistine & dose 3 x 2. Aprés la disparition de la déman- 
geaison la peau fut guérie sauf autour des ongles épaissis. L’antistine 
ayant fini la démangeaison réapparut sur les plantes de pied. Aprés la 
veille de deux nuits le client se procura des capsules de benadryl et en 
prit une par jour, ce qui suffit 4 supprimer la démangeaison et a aider au 
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traitement local. Culture: des pieds — examen direct des ongles: longues 


chaines de spores. 

Cas N. 8. L. K. licencié és lettres, né en 1890. Diagnostic: Tinea ped. 
amb. Traité localement sans résultat. Forte démangeaison. Une capsule 
de benadryl par jour. La démangeaison disparut pour réapparaitre trés 
forte plus tard parce que le foyer de la maladie ne put étre guéri assez 
vite. Culture: des pieds: — examen direct: longues chaines de spores. 

Cas N. 9. R. O. veuve, née en 1905. Diagnostic: Tinea ped. amb. derma- 
tophytides man. amb. En deux étés, sur les mains une éruption vésiculaire 
en partie purulente, démangeaison. Les plantes de pied écailleuses, non 
vésiculaires, racades entre les doigts de pied. Une capsule de benadryl 
pendant 4 jours, aprés quoi pendant une semaine une capsule seulement 
pour supprimer la démangeaison réapparaissante. En ce temps Je foyer 
de la maladie fut guére, de maniére 4 ne plus causer ce démangeaison. 
Culture: des pieds: ctenomyces interdigitalis; des mains — 

Cas N. 10. H. V. ouvrier, né en 1917. Diagnostic: Tinea ped. amb. 
dermatophytides man. amb. Eruption vésiculaire sur les mains et sur les 
pieds depuis deux semaines. Une capsule de benadryl pendant six jours. 
La démangeaison disparut et le traitement local aidant le client sans 
symptomes dans 10 jours. Culture: des pieds: ctenomyces interdigitalis 


les mains — 


CONCLUSION 


La maladie de pied dyshydrotique causée par ctenomyces inter- 
digitalis est trés générale en Finlande. J’ai constaté pendant la seconde 
moitié de 1947, en six mois 49 cas d’éruption causée par ctenomyces 
interdigitalis. Dans un tiers de ces cas des dermatophytides. 

I] n’y a guére de différence entre l’effet de l’antistine ou celui 
du benadryl sur les dermatophytides causées par le champignon 
en question. 

Méme 4a dose faible, ces deux suffisent 4 supprimer la déman- 
geaison des dermatophytides. Elle réapparait quelque temps apres 
la prise du dernier comprimé. 

Les matiéres antihistamines mentionnées ne sont guére capables 
d’empécher l’apparition des vésicules, mais elles aident a les faire 
sécher. (Les vésicules sont devenues rapidement brunatres). 

Le traitement local peut étre donné sans hate et sans craindre 
les formations dermatophytidiques subites. Le traitement du 
foyer de la maladie est maintenant d’importance primordiale sans 
qu’on ne soit plus forcé de faire trop de cas des dermatophytides, 
qui, jusqu’ici, restaient maitres de la situation dans les cas com- 


pliqués. 
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The growth-inhibiting effect of d- and l-usnic acid on Myco- 
bacterium tuberculosis has been conclusively proved (1—4). There are 
but scanty reports on the effect of usnic acid on persons suffering 
from tuberculosis (2). Experiments were made by us on the influence 
of this acid on tuberculosis of the skin. 


REPORT OF CASE 


H. N., a woman aged 34 years. The family was healthy. The patient’s 
husband had pulmonary tuberculosis. In 1941 the patient was found 
to have scar formations in her lungs. In 1943 she exhibited tuberculous 
glands in her neck. The same year a crusty eruption began to appear on 
the left side of her nose, which spread into the nostrils. At the same time 
she observed that her palate was affected also. 

The tuberculosis had not been treated previously in any way. 

Findings on Examination. — Febr. 2. The patient’s general condition 
was good. The lungs were not affected and asymptomatic also radiologic- 
ally. Blood picture: hemoglobin 66/76, erythrocytes 4.20, index 0.90, leuko- 
cytes 7.300, sedimentation rate 40/— mm, transitional leukocytes 0.5, 
neutrophils 74.0, eosinophils 1.0, monocytes 3.0, lymphocytes 21.5. Her 
weight was 48 kg. Local examination: (Fig. 1). The skin of the nose was 
rough, the nose deviated and swollen, the lip bleeding. The left side partly 
destroyed, the limbs of the ulcer granulated. Anterior rhinoscopy revealed 
dry crusts in the anterior part of both cavities. In the anterior part of 
the septum on both sides the mucous membrane was granulated and 
bleeding. Elsewhere the mucous membrane was dry. 
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Fig. 1. Fig. 2. 


Fig. 1. — Photograph of. the patient affected with lupus vulgaris before the 
treatment witn usnic acid ointment 
Fig. 2. — Photograph of the patient 4 weeks after the beginning of the treat- 
ment with usnic acid ointment. 


The uvula was destroyed. The larynx was normal. 

Histopathology: Typical lupus vulgaris. 

The treatment of the eruption with usnic acid was initiated locally. 
Three times a day it was painted with a 1 per cent usnic acid-acetone 
for one week. After that a heated 1 per cent usnic acid carbowax (1540) 
ointment was applied and as soon as it became absorbed, 1 per cent un- 
guentum molle was introduced. All this was done three times a day. Sub- 
sequent to a treatment of a total of two weeks duration the swelling had 
disappeared and the lesion on the upper lip become much shallower. 
After a treatment of 4 weeks the condition was that seen in Fig. 2. The 
skin was smooth, softer, mottled. The swelling had disappeared. 

The patient continued to be treated at home in a similar manner up 
to April 6. On April 10 the condition was that illustrated by Fig. 3. The 
patient had then been treated for 2 months. 

Findings on Examination. — April 10. Hemoglobin 64/74, erythrocytes 
3.58, index 0.90, leukocytes 9,200, sedimentation rate 28/mm, transitional 
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lig. 3. — Photograph of the same patient 2 months after the beginning of 
the treatment. 


leukocytes 0.5, neutrophils 63.5, eosinophils 3.0, monocytes 4.0, lympho- 
cytes 29.5. Her weight was 48 kg. 

The rhinological examination revealed that the nose was considerably 
improved. The skin was still red but fairly smooth. There were hardly 
any crusts in the nasal cavities. The granulation on the septum had 
almost disappeared on both sides. The lesion on the external side of the 
nose still remained. The pharynx and larynx were normal. 


RESULT 


The result of a 2 months’ medication with usnic acid ointment 
is shown by the illustrations attached. The result of the treatment 
was more manifest during the first than the second month. The 
effect was much more favourable on the mucous membranes than 
on the skin. Nothing can be said as to the permanence of the results 
obtained. 
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